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Abstract 
As significant energy consumers, UK households need to reduce their energy use if 
the UK is to achieve its greenhouse gas reduction targets. Low levels of engagement 
and adoption rates of energy curtailment measures need to be overcome. Policies 
perceived as ‘fair’ can increase levels of engagement and acceptability. This thesis 
explores how households approach reducing their own energy use, the reductions they 
can achieve and any existing barriers. Households’ perception of what is ‘fair’ in the 
context of energy reductions is explored based on households' own experiences of 
energy reduction. 
 
Households recruited from the South East of England participated in a mixed-methods 
study attempting to reduce their energy use over a 12-month period. Provided with 
estimates of their carbon footprints and a comparison to the UK average, the 
participants discussed their energy use, reductions and perceptions of how reductions 
could be encouraged fairly. 
 
Participants’ energy use was something of an enigma, as were the associated GHG 
emissions. However, its use was protected and seen as ‘acceptable’ and ‘necessary’ 
for them to be comfortable in their day-to-day lives. Reducing their energy use was 
seen as possible and acceptable in areas of energy use viewed as ‘wasteful’ or 
‘unnecessary’. While seen as possible, these targets were not necessarily achievable, 
with 50 per cent of the participants making measurable reductions, and 50 per cent 
unable to. Energy reductions of ten per cent were seen as possible, even by those 
unable to reduce, with little scope to move beyond this as participants did not know 
what they should or could do next. To move forward participants viewed fairness as 
important, citing energy reductions needing to be a valid, legitimate aim of society; 
with required reductions being achievable, supported by information, and placing the 
burden of responsibility on those who use the most.  
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1  Introduction 
1.1 Motivations and background 
The consumption of fuel to produce electricity or power and provide heat is 
associated with the generation of greenhouse gases (GHGs) (Poortinga, Steg & Vlek, 
2004; Durr, 1994), which are widely acknowledged as contributing to negative 
ecological impacts (IPCC, 2007, 2013). Sectors representing major sources of energy 
demand have been encouraged to reduce their energy use. Households have 
repeatedly been identified as significant consumers of energy. While estimates of the 
domestic sectors contribution to the UK’s total GHG emissions varies, as a minimum 
it is estimated to account for 25% of the UK’s total based on the use of electricity for 
power, heating and transportation (DECC, 2014a). 
 
Consequently, over the last decade, households have been targeted to encourage the 
installation of energy efficiency technologies and the adoption of energy curtailment 
behaviours to reduce their energy consumption. The installation of energy efficiency 
technologies in the domestic environment has been incentivised by the offer of 
subsidies to support the costs of these technologies. For example, the Energy 
Efficiency Commitment (EEC) and most recently the Energy Company Obligation 
(ECO) have provided households with access to energy efficiency measures such as 
loft and cavity wall insulation at a reduced cost (UK Government, 2013). Similarly, 
the Feed-in Tariff (FIT) and the Renewable Heat Incentive (RHI) have provided a 
long-term financial incentive to households installing renewable energy sources 
(ONS, 2013). To complement this approach, behavioural change campaigns have also 
been used with a degree of success, such as those run by the Energy Saving Trust 
(EST), aimed at influencing households to change their behaviours to conserve energy 
(Lees, 2006).  
 
Improvements in energy efficiency across the UK’s housing stock and a reduction in 
the domestic sector’s energy demand suggest that these schemes have enjoyed a 
degree of success (Palmer & Cooper, 2012). However, the UK is still some distance 
from meeting its current and future obligations to reduce GHG emissions under the 
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Climate Change Act (HM Government, 2008). All the while, the production of 
electricity and provision of heating is linked to the production of GHG emissions, and 
energy demand continues to match generational capacity; reducing energy demand 
further will remain a priority for those charged with ensuring the UK meets its 
objectives and has enough power supply to satisfy demand. However, reducing 
energy use among the UK’s households is not a simple task as domestic consumption 
of energy is driven by a complex set of interactions. These drivers are based partly on 
physical variables and partly on psychological and social variables. The physical 
make-up of the domestic property, the socio-demographic factors of the household 
dwelling in the property, and the energy efficiency of the technologies both in the 
home and used for transport determine part of the energy used by a household 
(Vringer & Blok, 1995; Defra, 2008d). Domestic energy use is also driven by 
individuals’ desires for comfort and convenience. This affects what households 
choose to use energy for and the way they choose to use technologies in the home. 
 
Enabling households to overcome these drivers of energy demand and reduce their 
energy use has proved difficult. Recent times have seen an increase in the general 
public’s awareness of the negative ecological impacts, such as climate change, that 
are being caused by the consumption of energy. This awareness on its own has not 
been enough to stimulate households to reduce their energy use. Characterised as the 
‘value-action gap’ model (Blake, 1999), this model illustrates that although 
individuals possess an awareness and concern for environmental issues, these do not 
lead to the adoption of pro-environmental behaviours. Despite the existence of this 
value-action gap, households have been shown to be able to achieve reductions in 
their energy use. Research carrying out interventions at the household level have 
demonstrated this ability with households achieving reductions in energy use of 
between five and ten per cent (Abrahamse, Steg, Vlek, et al., 2005). These 
intervention studies, such as (Brandon & Lewis, 1999; Houwelingen & Raaij, 1989; 
Abrahamse, Steg, Vlek, et al., 2007), focus on providing households with varying 
forms of feedback to support and motivate them to identify areas where they can 
reduce their energy use and to adopt behaviours to realise those reductions. 
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The typical reductions in energy use achieved by the households, between five and 
ten per cent, are far below the levels required if the UK is to meet its GHG reduction 
targets. Equally, the interventions used with the research studies are an intensive 
process, requiring time and manpower to produce and deliver the feedback to the 
households. This poses two questions for energy reduction at the household level. 
Firstly, with the disparity between the scale of energy reductions observed at the 
household level and the level of reductions required, what level of reductions can 
households realistically be expected to contribute? Secondly, due to the intensive 
nature of interventions that have proved successful, it is likely that the vast majority 
of households will need to achieve reductions in their energy use without support. 
With households likely to have to act alone, how do households approach reducing 
their energy use when acting independently and what scale of reductions are they able 
to achieve? 
 
The initial part of this thesis will look to investigate empirically how households 
approach reducing their energy use, the level of reductions they are able to achieve 
and the motivations and barriers that exist to energy reduction in this context.  
 
With households’ awareness of environmental issues increasing but not necessarily 
inducing them into taking action, households’ engagement with the energy reduction 
agenda will need to be increased if larger quantities of the potential energy saving 
opportunities from the domestic sector are to be realised. To date, little traction has 
been gained by the proposed policy mechanisms. Both familiar mechanisms, such as a 
taxation, or more innovative approaches, such as Personal Carbon Allowances first 
explored by Fleming (1996), have failed to gain any political momentum. This has 
been credited in part to the policies’ apparent lack of public acceptability (Owen, 
Edgar, Prince, et al., 2008). 
 
Fairness has been proposed as a way of increasing public acceptability for energy 
policies (Bristow, Wardman, Zanni, et al., 2010; Wilkinson & Pickett, 2009). The 
psychological literature illustrates the relevance of fairness in influencing an 
individual’s acceptance of a decision or outcome. For example Thibaut and Walker 
were able to show the influence of fairness in an individual’s evaluation and 
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acceptance of decisions (1975), an observation that has been repeated in laboratory 
settings (Van den Bos, Vermunt & Wilke, 1997; Van den Bos, Lind, Vermunt, et al., 
1997, 1997), workplace resolution (Van den Bos, Lind & Wilke, 2001), political 
decisions (Skitka & Mullen, 2002), dispute resolution (Lind, Huo & Tyler, 1994; 
Heuer & Penrod, 1986), criminal law (Thibaut & Walker, 1975) and issues of 
environmental and ecological concern such as: flood risk management, genetically 
modified crops and GHG emissions regulation (Johnson, Penning-Rowsell & Parker, 
2007; Jagers, Lofgren & Stripple, 2009; Siegrist, Connor & Keller, 2012). While the 
influence of fairness on an individual’s acceptance of decisions or outcomes is well 
recognised, what is viewed as ‘fair’ is less clear. There is no single definition of what 
‘fairness’ is or what is viewed as ‘fair’ despite numerous attempts within the 
literature. However, it is widely agreed that what will be viewed as ‘fair’ is dependent 
on the context being considered (Barrett-Howard & Tyler, 1986; Lind, Huo & Tyler, 
1994). 
 
The second part of this thesis will aim to explore whether households view fairness as 
relevant in the context of energy conservation, and begin to explore what issues or 
considerations households perceive to be relevant to ‘fairness’ in this particular 
context of energy conservation. 
1.2 Research questions 
From the review of the literature covering strategies to encourage households to 
reduce their energy use and the potential of fairness to engender public acceptability 
several gaps in the literature were identified needing further investigation. The 
following research questions were formulated to address the broader research aims. 
 
As outlined in this chapter this research broadly explores households’ approaches 
towards energy conservation and whether fairness is viewed as relevant in the context 
of domestic level energy reductions. Specifically this study will look to address the 
following research questions: 
 
Research question 1: How do households approach reducing their own energy use, 
and consequently the GHG emissions attributable to them? 
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Research question 2a: Are households able to achieve measurable reductions in their 
energy use and GHG emissions? 
 
Research questions 2b: If households are able to reduce their energy use, by how 
much are they able to reduce it? 
 
Research question 3: Is fairness considered, and considered relevant to households in 
the context of reducing their energy use and GHG emissions? 
 
Research question 4: If fairness is relevant to households in this context, what do 
households consider as contributing towards energy reductions being considered as 
fair? 
 
Although in presenting the research questions here they appear in the thesis before the 
methodology, they were developed in partnership with the methodology. As part of 
this process it was identified that quantifying the GHG emissions attributable to each 
household would support the study’s objectives. To enable this a carbon footprint tool 
or carbon calculator would be needed. After considering the carbon footprint tools 
available at the time of this research none were identified as suitable to meet the 
requirements of this research, Chapter 4 contains a justification for this decision. 
Consequently this research contains an additional objective. 
 
The objective is to design and build a carbon footprint tool with the functionality to: 
• Produce accurate estimate of a household’s GHG emissions that reflect the 
lifestyle practices of the individual household. 
• Estimate GHG emissions attributable to both direct and indirect energy use by 
a household. 
• Provide estimations of GHG emissions based on household specific energy 
consumption data to include electricity, space heating, personal transport, and 
travel by train, ferry and aviation. 
• Provide visual representation of the data enabling feedback to be given to the 
users and research participants. 
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An explanation of the development of this carbon footprint tool, named the Carbon 
Home Audit Tool or CHAT, is outlined in Chapter 4. 
1.3 Overview of the research 
To explore households’ approaches to energy conservation, the relevance of fairness, 
and what fairness is thought to be in this context, a literature review was undertaken 
in order to establish the prevailing understanding of these areas of enquiry.  
 
Chapter 2 provides a review of the relevant literature. Starting by presenting an 
overview of the current trends in energy consumption in the domestic sector, this 
chapter establishes the domestic sector as significant consumers of energy and 
emitters of GHGs, and as such their relevance to policymakers in any efforts to reduce 
the UK’s energy demand. Methods for estimating the domestic sector and individual 
households’ contributions to the UK’s total GHG emissions are explored along with 
the current trends observed in household energy use. This chapter continues to 
explore what is understood to motivate and drive the use of energy by households 
from both a psychological and sociological perspective and the barriers that are 
perceived to prevent changes to households’ final energy demand. Attention is then 
turned towards the current strategies deployed to encourage the uptake of energy 
conservation measures by UK households, and their success compared to the UK’s 
objectives on energy reduction. Finally, this chapter outlines the need for greater 
levels of energy conservation to be achieved within the domestic sector. The potential 
for the concept of fairness to foster public acceptance for policies aiming to support 
this goal is discussed, along with gaps in current understanding of fairness in the 
context of energy conservation. 
 
Chapter 3 outlines the methodology selected to enable the research questions 
developed in this study to be addressed. It provides an explanation of the suitable 
methodologies when investigating domestic energy use along with justifications for 
the selected methodologies, with a clear outline of the structure and deployment of 
these. 
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Chapter 4 sets out the justification for and the development of a bespoke carbon 
footprint tool for use in this study. The Carbon Home Audit Tool, or CHAT, was 
developed to overcome several deficiencies identified with the suite of carbon 
footprint tools available at the time of this study. Targeted at the domestic sector, 
CHAT’s functionality was designed to facilitate the estimation of a household’s 
carbon footprint and to offer the truest possible reflection of the household’s actions. 
This chapter outlines CHAT’s functionality and its initial comparative performance 
against other available carbon footprint tools.  
 
Chapter 5 draws on data from both the quantitative and qualitative components of this 
study. It describes the households’ initial understanding of their own energy use and 
the results of their independent efforts to reduce their energy consumption. The 
changes in energy use contributing to either the reduction or increase in the 
households’ energy use are discussed, identifying the potential motivations and 
drivers behind the households’ efforts. Data on each household’s energy use is also 
discussed in the context of the broader trends established within the literature to 
substantiate whether the energy use by households in this study are reflective of 
nationally observed trends. 
 
Chapter 6 sets out the approach households took towards attempting to reduce their 
energy consumption. It identifies the areas where households were prepared to 
consider reducing their energy use and those areas where they sought to protect their 
energy use. 
 
Chapter 7 explores the participants’ perceptions of fairness in the context of energy 
reductions. The level of energy reductions viewed to be ‘fair’ by the participants, and 
the considerations they made in making this judgement for both themselves and wider 
society are discussed. The chapter concludes by looking at how households’ 
perception of achieving energy reductions across society and what is considered ‘fair’.   
 
Chapter 8 looks to reflect on the use of the carbon footprint methodology, CHAT, 
within this study in terms of both the participants interactions and responses to CHAT 
and the practical and ethical considerations of using such a tool. Finally this chapter 
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discusses the role of information and the information households need to improve the 
efficiency of their energy use. 
 
Chapter 9 draws together the empirical findings of this study and discusses them 
within the broader context of the subject area, bringing this body of work to a 
conclusion. Specifically, the central findings are discussed along with their 
implications, limitations of the research, areas for further research and reflections on 
the study and its findings. 
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2  Literature review  
2.1 Introduction 
The purpose of this chapter is to provide a through understanding of the current 
literature that pertains to the research questions of this thesis. In doing so this chapter 
explores the topics of domestic energy consumption along with the reasons and 
motivations behind this energy use. Attention is then turned to the need for domestic 
energy use to be reduced, current methods to encourage these reductions and their 
success to date. Finally the potential of alternative methods to encourage energy 
reduction are explored, focusing on fairness and the effect fairness can have has on 
public acceptability. These subjects are then drawn together to form the research 
questions of this thesis as presented in Chapter 1. 
2.2  Household energy use and GHG emissions in the UK 
In the UK, gas, electricity and fuel, i.e. petrol and diesel, are the most common 
sources of energy used by UK households. Fuels such as liquid petroleum gas (LPG), 
oil or wood are less common but they are used in situations where a home cannot be 
connected to the national gas network. The energy from these fuels is used to enable 
many behaviours within the home, from keeping warm, cleaning, heating (both space 
and water), storage and preparation of food through to the use of refrigerators and 
cookers, travel, as well as other behaviours that utilise home appliances. 
 
 
Figure 1: Total domestic gas consumption in the UK, 1970–2014 (DECC, 2014b) 
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Since the 1970s, the demand for space heating and hot water has increased with 
households desiring greater levels of thermal comfort and cleanliness. As a result, the 
energy used for space heating now accounts for over 60% of total household energy 
use, with small reductions seen in the energy used to provide hot water (Palmer & 
Cooper, 2012). In the UK, gas is the main fuel used for space heating and hot water 
across the housing stock and consequently the trend for greater heating demand from 
a growing number of households is reflected in the increasing levels of annual 
domestic gas consumption. Total UK domestic gas consumption has risen 
progressively since the 1970s, with only a small decrease seen since 2004 as shown in 
Figure 1 (DECC, 2014c). 
 
Figure 2: Total annual domestic electricity consumption in the UK, 1970–2014 
(DECC, 2014b) 
The consumption of electricity by UK households has shown a similar trend to that of 
natural gas, progressively increasing since 1970, peaking in 2004, and with a small 
decline in use since then (see Figure 2). The increase in electricity use coincides with 
both an increase in the number of households in the UK and a continued increase in 
the number of appliances owned and used by each household, particularly consumer 
electronics and home computing devices (DECC, 2013b, 2014b). Electricity is used to 
power a range of appliances in the home that support a range of behaviours involving 
provision of food, cooling, washing and entertainment. While the electricity used to 
provide lighting has decreased in recent years, the electricity used to power appliances 
has continued to rise (Palmer & Cooper, 2012). Cooling appliances such as 
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refrigerators and freezers are the largest single sources of domestic electricity use, 
with wet appliances and electronic and computer items close behind (EST, 2012; 
DECC, 2011). It is estimated that, on average, electricity use within the home is 
broken down as follows: 16% for cold appliances, 15% used for lighting, 14% for 
consumer electronics, 14% for cooking, 14% for wet appliances, 6% for computer 
equipment and peripherals, with 4% used for other appliances, 7% used for water 
heating, and the remainder classified as unknown (EST, 2012).1 Similar figures for 
both gas and electricity consumption are presented in DECC’s publication ‘Energy 
consumption in the UK 2013’. DECC estimates that UK domestic space heating 
accounts for 66% of domestic energy consumption, hot water 17%, with lighting and 
appliances accounting for 15% (DECC, 2013b).  
 
Energy use is not confined to within the home; households also consume energy in 
the form of fuel as they use transport to travel for work and social activities. This is 
predominantly in the form of a personal vehicle such as a car or motorbike. Like 
domestic use of gas and electricity, domestic use of energy for transport has 
increased, increasing by 8% between 1990 and 2013 (DECC, 2015a). The use of 
personal vehicles accounts for approximately 50% to 60% of the UK’s GHG 
emissions arising from the transport sector (DTI, 2003; DECC, 2012, 2015a).  
 
In addition to these more overt forms of energy use, households use energy in ways 
that are perhaps more inconspicuous. Energy use is embedded in the production, 
transportation and disposal of goods and services associated with a range of 
consumption categories and household behaviours (Vringer & Blok, 1995; Biesiot & 
Noorman, 1999; Jackson, Papathanasopoulou, Bradley, et al., 2006). As per the 
example given by Jackson et al (2006, p.4), the production of a TV set requires 
energy for the production and extraction of materials, packaging, distribution and 
final disposal of the device. Estimates of the UK’s total energy use that includes the 
energy embodied in the final consumption of goods and services consumed by UK 
households suggest that the UK’s emissions have increased. Estimates of this increase 
vary between 13% and 22% across the period 1992–2004 (Baiocchi & Minx, 2010; 
Raupach, Marland, Ciais, et al., 2007; Druckman & Jackson, 2009b), with Lenzen et 
                                                
1 The sum of the percentages not equalling 100% is due to rounding error.  
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al (2010) adding that there is an 89% confidence in likelihood of the UK’s carbon 
footprint having increased between 1990 and 2004. Numerous publications in this 
area have indicated an increase in national levels of energy consumption and 
associated emissions for UK households (Peters, 2008; Druckman & Jackson, 2008a, 
2008b; Hertwich & Peters, 2009; Wiedmann, Wood, Minx, et al., 2010), the same 
trend has been shown in households from different countries (Andrew & Forgie, 
2008; Weber & Matthews, 2008; Minx, Scott, Peters, et al., 2008; Munksgaard & 
Pedersen, 2001). The accuracy of the techniques used to estimate these emissions 
have also received evaluation and endorsement (Lenzen, Wood & Wiedmann, 2010). 
These estimated increases in energy use, reported as increases in GHG emissions, are 
identified as being driven by increases in population, reductions in the number of 
individuals inhabiting a single household, and perhaps most crucially an increase in 
the final consumption by households of goods and services (Minx, Scott, Peters, et al., 
2008). 
 
It has been common practice to view households as only responsible for the utilities 
and fuel that they consume within their home, termed direct energy use. Their indirect 
energy, which is largely embodied in the goods and services consumed by 
households, has been attributed to the various industries involved in the production of 
those goods and services. Accounting for energy use and GHG emissions in this way 
is labelled the ‘production-based’ perspective; this methodology is set out within the 
United Nations Framework Convention on Climate Change (UNFCCC) GHG 
emissions reporting guidelines (United Nations, 2006). From this production-based 
perspective, domestic energy consumption in the UK by households can be 
considered to be responsible for 15% of the UK’s total carbon dioxide emissions 
(DECC, 2012). 
 
By contrast, based on the understanding that it is households that drive the demand for 
goods and services to satisfy their lifestyle needs and desires, which in turn drives the 
production of goods and the consumption of resources (Druckman & Jackson, 2009b), 
households are also responsible for much of the energy use embodied in the 
production of the goods and services they are consuming (Munksgaard & Pedersen, 
2001). Termed the ‘consumption-based’ perspective, all of the direct and indirect 
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energy used in the provision of goods and services is attributable to final consumption 
by households (Jackson, Papathanasopoulou, Bradley, et al., 2006), an approach now 
well established in the literature (see Tukker et al (2005) and Hertwich (2006) for 
reviews of research on this topic). When estimating UK households’ energy use based 
on the consumption perspective, households have been shown to be responsible for 
over 70% of the UK’s total energy demand and associated emissions (Jackson, 
Papathanasopoulou, Bradley, et al., 2006; Druckman & Jackson, 2009a). Similar 
findings have been replicated in other studies focusing on the UK and other countries 
(Wiedmann, Wood, Minx, et al., 2010; Lenzen, Wood & Wiedmann, 2010; Minx, 
Scott, Peters, et al., 2008; Hertwich & Peters, 2009; Weber & Matthews, 2007). 
 
Whether estimating UK households’ contribution to the UK’s total energy demand 
through either a production- or consumption-based accounting approach, it is clear 
that as consumers of energy, households have a role to play in reducing the UK’s 
energy demand and any associated GHG emissions, and that that role extends beyond 
the energy they use within their homes and for transport to their demand for goods 
(Defra, 2008d). This diversity of sources of this significant energy consumption also 
provides a larger number of potential target points for policies aiming to reduce 
energy use.  
2.3 Accounting for household GHG emissions 
The technique that has allowed the GHG emissions of households, businesses and 
specific activities to be identified is carbon footprinting. This technique has enabled 
researchers and policymakers to identify the relative contributions of specific 
activities or sectors to national and international GHG emissions (Galli, Wiedmann, 
Ercin, et al., 2012). 
 
In general terms, a carbon footprint can be thought of as providing a calculation 
methodology to estimate the GHG emissions attributable to the activities of a defined 
entity such as an individual, household, business or country based on their 
consumption of sources of energy such as electricity, gas or fuel (Galli, Wiedmann, 
Ercin, et al., 2012). The quantity of each of these energy sources used is then 
multiplied by a specific conversion factor to give the GHG emissions produced as a 
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result of using that energy. These conversion factors for fuels tend to be available on a 
national basis, through national institutions; in the UK, for example, the Department 
for Environment, Food and Rural Affairs hosts the conversion factors through an 
online portal (Defra, 2015). The outputs of a carbon footprint are often expressed in 
terms of carbon dioxide equivalents (CO2e), or carbon dioxide emissions (CO2) only 
(Čuček, Klemeš & Kravanja, 2012). 
 
To a degree, definitions of exactly what a carbon footprint is have remained vague 
despite an increase in the term’s use (Matthews, Hendrickson & Weber, 2008; 
Finkbeiner, 2009; Peters, 2010). The definitions of a carbon footprint tend to vary, for 
example regarding which gases are accounted for and where the boundaries for 
analysis are set (Wiedmann & Minx, 2007). In part, this variation has possibly 
emerged as different carbon footprint methodologies have been developed to address 
the differing needs of research or industry requirements. Over time, this has led to the 
emergence of specific carbon footprint methodologies to fulfil specific remits, such as 
Life Cycle Analysis, Environmental Input–Output Analysis and Ecological 
Footprinting. 
 
There are two approaches to carbon footprinting worth exploring in the context of this 
study. The first is process analysis, which forms the basis for many carbon footprint 
approaches. It involves analysing a single particular product or service and estimating 
the attributable GHG emissions due to its use and can be seen to be used in Life Cycle 
Analysis (LCA) (Wiedmann & Minx, 2007). For example, if the electricity used by a 
household were to be analysed, the emissions related to the production of the 
electricity and the quantity of electricity lost during the transmission from the power 
plant to the user’s home would be accounted for to give the total emissions for the 
provision of that service. This method has been applied to other direct emissions 
sources used by households, including the use of gas for space and water heating and 
fuel use for transport. 
 
However, process analysis is not well suited for the estimation of indirect emissions 
due to the complexity and volume of goods that need to be included and 
methodological issues such as system boundaries (Lenzen, 2000). Environmental 
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Input–Output Analysis (EIOA), developed by Leontief in the 1930s, does not suffer 
from these same limitations. EIOA is a top-down approach that utilises national 
economic accounts data and combines these with national environmental accounts 
data to provide estimates of the GHG emissions attributable to particular sectors 
(Wiedmann, Minx, Barrett, et al., 2006). This method can be taken a stage further: by 
attributing the estimated GHG emissions by sector to the functional use groups, it is 
possible to estimate the carbon intensity associated with household expenditure 
(Jackson, Papathanasopoulou, Bradley, et al., 2006; Druckman & Jackson, 2009a, 
2009b). 
 
The term carbon footprint has become increasingly identifiable with the measurement 
of households’ and individuals’ energy consumption and associated emissions (Lynas, 
2007; Padgett, Steinemann, Clarke, et al., 2008; Chatterton, Coulter, Musselwhite, et 
al., 2009). By using a combination of the process analysis and EIOA methodologies, 
it is possible to estimate a household’s direct and indirect energy use. This not only 
allows for the national trends of domestic GHG emissions to be estimated but also to 
understand the contributions of specific groups of households and even individual 
households to national GHG emissions. These estimates provide a source of 
information that can be used to inform households of their consumption. The 
development and proliferation of carbon footprint tools that focus on households has 
arguably helped increase awareness among the public of their energy use and 
contributions to GHG emissions (Chatterton, Coulter, Musselwhite, et al., 2009). As 
well as raising awareness, these tools can also be used to evaluate interventions or 
curtailment measures. If data are collected over time, then it is possible to record 
changes in a household’s GHG emissions. As a technique, carbon footprinting also 
has the advantage, if measured over time, of being able to show the effect of any 
mitigation measures that may be put in place to curtail a household’s energy use 
(Houwelingen & Raaij, 1989; Carbon Trust, 2008). 
2.4 Variations in household energy use and motivations for consumption 
Although national-level analysis of UK households’ GHG emissions has shown that 
as a collective, they are significant consumers of energy, the associated GHG 
emissions vary greatly from one household to another (Thumim & White, 2008; 
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Preston, White, Thumim, et al., 2013).  
 
Studies based on national-level data sets, such as the Expenditure and Food Survey, 
have shown there to be differences in household GHG emissions depending on the 
characteristics of the household. The Office for National Statistics (ONS) shows that 
on average, households produce 24.6 tonnes of CO2e per year (ONS, 2004b).2 The 
study also shows that emissions from a household vary depending on its size. Within 
the UK, single occupant households are shown to emit 13.7 tonnes of CO2e per year, 
two occupant households 24.4 tonnes of CO2e, and three or more occupant 
households 33.2 tonnes of CO2e (ONS, 2004b). 
 
This variation appears to be influenced by a number of factors such as the number of 
adults or children in a property, household income, geographical location, dwelling 
type and condition, and the behaviours of individual household members. Each of 
these factors exert an influence on the total energy demand of a household (Thumim 
& White, 2008; Druckman & Jackson, 2008a). 
 
Perhaps the most significant of these household characteristics is household income. 
Household income is considered to have a strong correlation with energy 
consumption: the higher the household’s income, the higher their energy consumption 
and associated GHG emissions (Gough, Abdallah, Johnson, et al., 2011; Fahmy, 
Thumim & White, 2011; Preston, White, Thumim, et al., 2013).3 This trend has been 
shown across all emissions sources at the household level (Gough, Abdallah, Johnson, 
et al., 2011). Higher-income households in the UK have been shown to be responsible 
for emitting more than three times the GHG emissions than that of the lowest-income 
households (Preston, White, Thumim, et al., 2013). This makes these higher-income 
households responsible for a disproportionate share of the UK’s GHG emissions. 
 
Alongside these structural characteristics, individual-level factors that govern an 
individual’s behavioural choices also affect energy use (Andrade, 2001; Gatersleben, 
                                                
2 The figures from this study include household energy consumption and emissions from travel and 
other goods and services (ONS 2004, p. 9). 
3 The figures from this study exclude household energy consumption associated with the embodied 
emissions in goods and services. 
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Steg & Vlek, 2002; Fell & King, 2012). For example, one home may choose to have 
the thermostat set at 17 degrees Celsius, while the other may choose to set their 
thermostat to 21 degrees. These behavioural choices result in differing levels of 
energy consumption. Although it is a simple example, it highlights the contribution 
that is made to household energy demand by the behavioural choices households 
make in using the various appliances and services they have within the home (Fell & 
King, 2012). These behavioural differences between households can potentially have 
a significant impact on the energy used between two otherwise comparable 
households. Research in this area has identified that while variation exists in energy 
use between households of differing structural characteristics, variation also exists 
within households of comparable structural types (White, Roberts & Preston, 2010; 
Preston, White, Thumim, et al., 2013). This reveals that the domestic sector as a 
whole is a significant source of the UK’s energy demand, but not all households 
demand and consume equal quantities of energy. 
 
The behavioural choices made by an individual are guided by motivational factors 
such as awareness, beliefs, values, attitudes and knowledge and social norms or social 
practices (Schultz, Nolan, Cialdini, et al., 2007; Hargreaves, 2011; Warde, 2005). 
These motivational factors form the reason for a behaviour and shape which 
behaviour is chosen from the possible options (Wilkie, 1990).  
 
While households may be aware of the current issues surrounding energy use, their 
beliefs about those issues and the amount of energy use associated with a particular 
behaviour may not be aligned with the reported reality. Past studies have shown 
households tend to think that the energy use of an appliance is related to its size, 
where the larger it is, the more energy households believe it consumes (Baird & Brier, 
1981; Schuitema & Steg, 2005). For example, the energy demand of a washing 
machine was overestimated, while that of a coffee machine was underestimated 
(Schuitema & Steg, 2005). In fact, households have had little idea of the amount of 
energy they consume and how it is that they consume it (Darby, 2006). The result is 
that households’ behaviours are based on misconceptions and a lack of awareness or 
knowledge of the amount of energy consumed by the appliances they use. It is 
suggested that only a small portion of behavioural choices linked to energy use can be 
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directly attributed to environmental awareness or knowledge, with the majority of 
energy-related behaviours linked to other motivational factors (Kempton, James & 
Hartley, 1995; Kollmuss & Agyeman, 2002). See Kaiser et al (2003) for an 
alternative perspective.  
 
Values are often reported as informing an individual’s attitudes and behavioural 
choices to a greater degree (Rokeach, 1973; Dunlap, Grieneeks & Rokeach, 1983; 
Stern, 2000). Values are usually defined as desirable concepts or beliefs about end 
states which act as guiding principles in people’s lives (Schwartz & Bilsky, 1990; 
Schwartz, 1992). An individual’s values remain stable, acting across differing 
contexts, and in turn affect the attitudes, intentions and behaviours exhibited by an 
individual (Steg, Bolderdijk, Keizer, et al., 2014; Feather, 1995; Gardner & Stern, 
1996). Studies have illustrated the link between values and environmental attitudes, 
intentions and behaviours (Stern & Dietz, 1994; Steg, De Groot, Dreijerink, et al., 
2011). See Dietz et al (2005) for a review. Several theories have been put forward to 
explain the link between values, attitudes and behaviours. For example, it has been 
argued that an individual’s values direct attention to information that supports their 
values, in turn affecting attitudes and behaviours (Stern, Kalof, Dietz, et al., 1995). 
According to this theory, those who have more pro-environmental values will be more 
receptive to information that supports these values and promotes pro-environmental 
behaviours. Alternatively, values have been suggested to influence an individual’s 
behaviour as one’s prominent values create a moral obligation to act in accordance 
with those values. Consequently, individuals with pro-environmental values are more 
aware of the negative impacts their behaviours may have on the environment, and 
therefore have a greater desire for their behaviours to be pro-environmental (Schultz, 
Gouveia, Cameron, et al., 2005). Research has applied theories to illustrate and test 
this link between an individual’s values and their intended environmental behaviour 
(Steg, Dreijerink & Abrahamse, 2006; Stern, Dietz, Abel, et al., 1999). 
 
The attitudes and values held by an individual can act as a predictor of their 
behaviours, particularly in instances when attitudes or values in question take 
precedence over other attitudes (Blake, 1999). However, this is not always the case; 
research has shown that individuals who possess environmental attitudes and values 
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do not always support these values and fail to exhibit pro-environmental behaviour. 
Research has regularly reported on this gap with environmental behaviours falling 
short of stated environmental attitudes (Axelrod & Lehman, 1993; Schultz & Zelezny, 
1999; Gatersleben, Steg & Vlek, 2002; Poortinga, Steg & Vlek, 2004), be they 
observed or self-reported actions (Huddart-Kennedy, Beckley, McFarlane, et al., 
2009). This observed discrepancy between possessed values and actual behaviours is 
often termed the ‘value-action gap’ or in an environmental context the ‘environmental 
values behaviours gap’ (Blake, 1999; Huddart-Kennedy, Beckley, McFarlane, et al., 
2009). An individual’s behavioural choices are not solely governed by attitudes but 
also by other variables, as described by Barr et al (2001) and later expanded on by 
Barr and Gilg (2007). The reasoning for this discrepancy between attitudes and 
behaviours is complex but can be thought of as being fuelled by two variables. Firstly, 
the structure of individuals’ attitudes, attitudes are a better predictor of behaviours 
when the values being considered are a higher priority compared to other values. 
Secondly, attitudes are also better predictors of behaviour when constraints are 
imposed upon behavioural choices from external or situational sources (Blake, 1999). 
From an individual’s perspective, environmental values are often simply outcompeted 
by other values to which the individual ascribes a higher priority, such as for financial 
security, safety, practicality or desire (Huddart-Kennedy, Beckley, McFarlane, et al., 
2009; Kretz, 2012). Equally, an individual may also feel constrained to act, and 
unable to act on their environmental values. These constraints have been identified as 
originating from social context where people feel a lack of responsibility to act or 
consider there to be social and institutional barriers, such as a lack of time and money 
or a lack of facilities to enable pro-environmental action (Blake, 1999). 
 
Each of the motivational factors – beliefs, attitudes, values and social norms – have 
been described as informing an individual’s behavioural decisions. But these should 
not be thought of as acting individually; rather, they should be seen as a collective. 
This is illustrated with each factor being incorporated into models to predict 
behavioural intention such as the ‘theory of planned behaviour’ (Ajzen, 1991). This 
theory suggests that behavioural intention, and therefore action, results from the 
interaction between these motivational factors (Ajzen, 1991), and has allowed for the 
inclusion of other influential factors or variables as they have been identified, such as 
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the role of infrastructure (Barr, 2003). 
 
Taking this further, there are suggestions that an individual’s energy use is less 
dependent on the decision-making process of the individual and more on the 
behaviours of everyday life, often referred to as practices, and the infrastructures and 
context in which they occur (Shove & Warde, 2002; Warde, 2005). Termed social 
norms and social practices, these have also been identified as guiding the decision-
making processes that result in a behaviour (Barr, 2003). While the detail of practice 
theories lacks a high degree of commonality (Schatzki, Knorr-Cetina & Savigny, 
2001), social practices or norms can be thought of as rules or standards that guide, 
allow, constrain or prohibit a behaviour; this behaviour is generally exhibited 
unconsciously and once adopted, individuals will continue to follow this norm (Biel 
& Thøgersen, 2007; Bicchieri, 2002). In this sense, social norms have much in 
common with the literature on habitual behaviour in that the behaviour is governed by 
context and once adopted the behaviour becomes largely unconscious (Verplanken & 
Aarts, 1999). These social norms are not static and what is considered normal changes 
over time as preference is exhibited for certain behaviours or new activities are 
facilitated in some way, for instance by technology. Our desire for hygiene has led to 
an increase in the frequency of washing and cleaning both personally and of domestic 
items. Now the use of a dishwasher to clean plates and cutlery on a daily basis is 
accepted as normal whereas historically this would have been a deviation from the 
norm. However, this desire for hygiene and the acceptance of daily washing has 
brought about an increase in energy and water use (Shove, 2003a). On the whole, 
individuals desire to pursue ‘normal’ and ‘ordinary’ ways of life (Shove, 2003a, 
p.395) and it is these social norms that set what are considered to be ‘normal’ ways of 
life. Fulfilling this pursuit in turn goes some way towards determining an individual’s 
energy use, as their desire for comfort, convenience and cleanliness as well as status, 
all of which are bound up in the convention of what constitutes modern life, results in 
the consumption of energy (Shove, 2003b, 2003a; Stern, 2000). These desires may 
take the form of being able to heat the home to an adequate level of thermal comfort, 
to bathe frequently, to own and use a motor vehicle or to travel abroad. With 
individuals focused on the service that is provided and the comfort and convenience 
the service affords (Fell & King, 2012; Shove & Walker, 2014), the energy consumed 
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to provide the service is rendered invisible (Shove, 2003a). This suggests that 
households are not consciously consuming ever-increasing amounts of energy but 
rather that this consumption is part of the activity they wish to undertake (Warde, 
2005). 
 
Domestic contribution to the UK’s total energy use and consequently GHG emissions 
means that households’ energy use must be reduced for the UK to meet its current and 
any future commitments to reduce GHG emissions. With household energy use being 
a function of both technology and socio-demographic, attitudinal and normative 
behaviours, effecting reductions in energy use in the domestic sector is challenging. 
The research in this area illustrates the importance of individuals and the effects their 
behavioural choices have on energy use as well as the influence of context and 
institutions on those choices. The potential for reductions in energy use in the 
domestic sector has been recognised with strategies to help realise these reductions 
identified and in some instances deployed on the national scale. 
2.5 UK domestic energy conservation, current strategies and challenges 
Households are able to reduce their energy use and GHG emissions by improving the 
efficiency of their energy use or by adopting curtailment behaviours to reduce their 
demand for energy (Samuelson, 1990; Gardner & Stern, 1996). Typically, 
improvements in energy efficiency are achieved through the adoption of new energy 
efficient technologies, such as installing LED lighting. Curtailment behaviours 
involve changing behaviours that affect energy use, such as reducing the temperature 
settings on the thermostat. It is thought that the potential for energy efficiency 
improvements to save energy is far greater than that of curtailment behaviours, a 
thought shared by households (Gardner & Stern, 1996; Steg, Dreijerink & Abrahamse, 
2006). 
 
The potential for households to reduce their energy use through implementing 
efficiency improvements or adopting curtailment behaviours has been demonstrated. 
Research conducted to assess methods of encouraging households to reduce their 
energy use have shown positive results, with participating homes successfully 
reducing their energy use (Brandon & Lewis, 1999; Katzev & Johnson, 1984; Becker, 
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1978; McClelland & Cook, 1979; Houwelingen & Raaij, 1989; Abrahamse, Steg, 
Vlek, et al., 2007; Schultz, Nolan, Cialdini, et al., 2007; Steg, 2008). 
 
Modern building materials allow the energy efficiency of a built structure to be 
improved while modern appliances consume less energy to perform the same tasks as 
older appliances. By incorporating these new building materials and appliances into 
the home, households are able to fulfil the same behaviours while consuming less 
energy. Technological improvements such as loft insulation, triple-glazed windows, 
low-energy lighting, heating controls, condensing boilers and A-rated appliances have 
been retro-fitted to homes to promote reductions in energy use (Caird, Roy & Herring, 
2008). Following their installation, reductions in energy use have been reported by 
respondents to research studies (Caird, Roy & Herring, 2008). 
 
Individuals in a household can be encouraged to curtail energy. For households to be 
able to conserve energy through curtailment behaviours, they need to be aware of the 
need to reduce their energy use, motivated to reduce that use and able to adopt the 
relevant actions to enable that reduction (Steg, 2008). Curtailment behaviours have 
been encouraged in households in the following ways: 
 
Information – The provision of information aims to increase a household’s awareness 
of issues related to energy use, energy efficiency and possible available solutions that 
can help reduce energy use. Providing information on energy use is a strategy that has 
been used successfully to promote energy saving behaviours . There are several 
methods by which information can be provided, including workshops, media 
campaigns and tailored information. Mixed results have been reported with 
workshops showing no reduction in energy use by participants (Geller, 1981); 
however, media campaigns and tailored information have provided more positive 
outcomes with reported reductions in energy use (Luyben, 1982; McMakin, Malone 
& Lundgren, 2002; Abrahamse, Steg, Vlek, et al., 2007). Tailored information is an 
approach which sees households provided with highly personalised information 
meaning they receive only information relevant to their personal circumstances 
(Abrahamse, Steg, Vlek, et al., 2005). 
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Feedback – Feedback involves providing households with information on their energy 
consumption and/or their attempts to reduce their energy use. The provision of 
feedback enables individuals to associate their increased or reduced energy use with 
their own behaviours (Abrahamse, Steg, Vlek, et al., 2005). There are differing 
methods by which to give feedback. It can be given in a variety of different time 
frames, e.g. continuous, daily, weekly or monthly. For feedback to be most effective, 
Geller (2002) argues that it should be given immediately after the associated 
behaviour occurs. The form of the feedback can also be changed. For instance, 
McClelland and Cook (1979) provided households with information through a display 
monitor about the financial cost of their electricity use per hour. The households 
provided with this form of feedback were found to consume 12% less electricity on 
average than the control group. Households have also been provided with feedback 
remotely, via web-based tools. Benders et al (2006) reported an 8.5% reduction in 
direct energy use among a sample group of 300 households when using a web-based 
tool to give feedback. Comparative feedback has also been used; this provides 
households with information about their own energy consumption and/or savings 
relative to the performance of others (Schultz, Nolan, Cialdini, et al., 2007). This 
comparison would usually be with a group with some relevance to the household; for 
example, they may be shown the energy consumption of those living in similar types 
of properties (Brandon & Lewis, 1999). 
 
Rewards – Incentives of this type tend to be either financial or product-oriented, i.e. if 
a certain level of energy reduction is achieved by a participant, then they receive 
either a fixed sum of money or a product. Studies using rewards have shown that 
rewards can successfully promote energy reductions (Winett, Kagel, Battalio, et al., 
1978); however, the duration for which these savings are then maintained beyond the 
point at which the reward is received has been reported as short (McClelland & Cook, 
1979). 
 
Commitments – These take the form of a written or oral pledge to reduce energy 
consumption. This can be a personal pledge or could be a public pledge perhaps 
linked to a wider campaign. The pledging of a commitment has produced positive 
outcomes, with households that have made a commitment being shown to reduce their 
 24 
energy use (Katzev & Johnson, 1984). The pledge may be to simply reduce energy 
use; alternatively, a specific reduction commitment or goal may be set. For example, a 
household may commit or set a goal to reduce their energy use by five per cent. Goal 
setting has often been used in conjunction with commitment strategies and the 
provision of feedback, and has been used as a tool in its own right to successfully 
promote reductions in energy use (Becker, 1978).  
 
Both energy efficiency improvements and curtailment behaviours have produced 
reductions in energy use in the domestic environment. Studies that have placed an 
intervention into the domestic setting with the goal of reducing energy use have 
proved successful (Becker, 1978; Houwelingen & Raaij, 1989; Brandon & Lewis, 
1999; Wood & Newborough, 2003; Abrahamse, Steg, Vlek, et al., 2007). The energy 
reductions achieved by the households appear to range between approximately 4% 
and 20%.4 
 
Based on the potential and proven ability of households to reduce their energy use by 
improving energy efficiency, several strategies have been designed and implemented 
by the UK government to try to realise this potential through technology-based 
solutions. Programmes commenced to date include the Carbon Emissions Reduction 
Target (CERT), Warm Front, Decent Homes Programme, Community Energy 
Savings Programme (CESP), the Boiler Scrappage Scheme and most recently the 
ECO scheme and the Green Deal. The main emphasis of each of these schemes has 
focused on installing technological solutions aimed at improving either the energy 
efficiency of the building fabric or appliances such as light bulbs and boilers, all 
within the existing housing stock.  
 
The CERT scheme reported good progress towards the GHG emission reduction 
targets set to be achieved under that particular project (Ofgem, 2013). The final report 
from CERT shows the scheme achieved 101% of its original energy saving target by 
supporting households to install technological improvements including improvements 
to appliances, lighting, heating, insulation and the deployment of micro-generation 
                                                
4 Figures are based on either a single source of household energy use, e.g. gas use, or a household’s 
direct energy use. 
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systems (Ofgem, 2013). CERT also met the targets set within it to support households 
considered to be priority or super-priority groups. Priority groups were classified as 
those aged over 70 and those in receipt of one of the qualifying benefits. The super-
priority group was classified as those in receipt of other qualifying benefits but gave 
no age restrictions. Qualifying benefits included child tax credits and those under the 
income tax threshold (Ofgem, 2013). These groups have continued to be targeted by 
government energy efficiency programmes. Most recently, the ECO scheme has 
offered grant-funded improvements to households, either whole or part-funded, 
including loft and cavity wall insulation, boiler repairs or replacements, and now solid 
wall insulation through the ‘Hard to Treat’ element of ECO. Groups able to access 
funding have included those on eligible benefits and responsible for children under 16, 
receiving disability or pensioner allowance or over 60 years of age (DECC, 2015c). 
 
The Standard Assessment Procedure (SAP) is the UK government’s method to 
evaluate the energy efficiency performance of the building fabric of domestic 
properties (BRE, 2014). From 2005 to 2009, the average SAP rating of the UK’s 
domestic building stock saw a sustained increase, indicating an improvement in the 
energy efficiency performance of the building stock. In part, this improvement is due 
to the higher energy efficiency standards being incorporated into new-build homes 
(NAO, 2008). However, this recent improvement in the SAP rating has also coincided 
with the introduction of the CERT scheme and the subsequent programmes that have 
followed on from it, suggesting that such schemes have contributed to improving the 
energy efficiency of the UK’s domestic properties (Palmer, Cooper, Cheng, et al., 
2011; Palmer & Cooper, 2012).  
 
While the main focus has been to reduce energy consumption and GHG emissions 
through technological solutions, initiatives have also been implemented aimed at 
encouraging the uptake of curtailment behaviours by the general public. Generally 
such schemes have used strategies based on communication and information 
provision (Futerra, 2005). These schemes have included the ‘Are you doing your bit?’ 
campaign (1998–2002), Defra’s Climate Change Communications Initiative (2005–
2007) and the ‘Act on CO2’ calculator and accompanying campaign that began in 
2007 (NAO, 2008). In addition to these schemes, the UK Government set up the 
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Energy Saving Trust with the remit to raise awareness and provide information on 
energy saving measures directly to households (NAO, 2008). These schemes have 
resulted in over 83 communications projects, run through third-party organisations 
and regional media operations, and public engagement through web portals and 
national TV advertising campaigns. To give an example, the Act on CO2 calculator 
generated 750,000 unique visitors to the website and created over 250,000 carbon 
footprints (NAO, 2008). 
 
It is difficult to assess the direct effect the schemes outlined above have had on the 
energy consumption of UK households. In some ways, this is because the outputs 
from these government schemes are reported in terms of the promotional activities 
carried out, efficiency measures installed or the number of people reached by a 
particular campaign. Any changes in actual energy use are not reported, only 
estimates (NAO, 2003, 2008). It is not an objective of this thesis to assess the 
effectiveness of these schemes; however, the recent reductions in household energy 
demand shown in Figure 1 and Figure 2 do appear to coincide with the roll-out of 
these schemes, indicating that the schemes may have had a positive effect on 
promoting energy saving within households.  
 
However, achieving energy reductions at the household level has several challenges 
and difficulties, some of which have not been addressed by the schemes implemented 
in the UK. 
 
The first challenge is in ensuring that schemes aimed at installing energy efficient 
technologies within the domestic environment actually result in reduced energy use. 
For example, the installation of an efficiency measure, such as a new boiler, might not 
result in a household saving energy. This is due to the use phase and how the 
household chooses to use the new appliance. If the household chooses to use the new 
boiler more often or heat their home to a higher temperature, then it may be that the 
same amount, or more energy, is used for space heating compared to the original 
boiler. In this example, the household has chosen to enjoy the greater level of comfort 
afforded to them by the efficiency gain. This effect has been termed the ‘rebound 
effect’ and was discussed by Khazzoom (1980). The ‘rebound effect’ is where some 
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of the energy efficiency gains afforded by the installation of an energy efficiency 
measure are lost or offset by a resulting increase in energy demand due to decreased 
costs (Berkhout, Muskens & W. Velthuijsen, 2000). This effect has been widely 
observed and documented (Khazzoom, 1980; Berkhout, Muskens & W. Velthuijsen, 
2000; Hertwich, 2005; Sorrell, Dimitropoulos & Sommerville, 2009; Chitnis, Sorrell, 
Druckman, et al., 2013). The UK government schemes targeted at installing energy 
efficient technology in the domestic environment have not reported or monitored the 
actual energy savings made by households who receive an efficiency installation 
under these schemes. Instead, energy and GHG emission savings are estimated on a 
per installation basis. In the case of CERT, this was carried out by attributing a 
predetermined carbon saving score to each potential type of installation that could be 
installed under the CERT scheme. Each carbon saving score was calculated based on 
trials conducted by Ofgem that demonstrated the potential energy savings achievable 
from each type of installation in a domestic setting (UK Government, 2008; DECC, 
2009a; UK Government, 2010). This may be the only practical method by which to 
evaluate the energy savings achieved by such schemes to aid their performance 
evaluation. However, it does mean there are uncertainties over the energy savings 
being achieved by homes that have received installations under these schemes, and 
the benefits derived by these homes and the UK in terms of cost savings, and reduced 
energy use and GHG emissions.  
 
The issue of ‘rebound’ highlights the importance of how households choose to use the 
appliances in their home and any energy efficient technologies that are installed. If the 
use of efficient technologies is increased or they are used incorrectly, then the 
potential energy savings would not be achieved in full. For this reason, there is an 
important relationship between the installation of efficient technologies and the 
efficient use of these technologies. In order for households to achieve energy savings, 
promoting the correct use of energy efficient technologies will be as important as 
installing such technologies in people’s homes (Abrahamse, Steg, Vlek, et al., 2005). 
 
The second challenge is in encouraging the adoption of pro-environmental 
behaviours. Based on research studies that have successfully used information 
provision to induce behaviour change, this tactic has been used on a national scale. 
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Termed the ‘information deficit’ model, it suggests that by providing more 
information and enabling people to better understand their energy use, the gap 
between people’s environmental attitudes and their actions can be bridged. The result 
is that they will adapt their behaviours and act in a more environmentally conscious 
manner (Burgess, Harrison & Filius, 1998; Owens, 2000; Kollmuss & Agyeman, 
2002). This is not to say that the provision of information is not a worthwhile activity; 
information campaigns have certainly stimulated an awareness of environmental 
issues and the link with energy use, with populations showing increased awareness 
and concern (Blake, 1999; Defra, 2002; Norton & Leaman, 2004; Defra, 2009b). 
Equally, there has been an increase in the adoption of basic or ‘painless’ pro-
environmental behaviours where there is little to no impact on lifestyles (Owens, 
2000, p.1143). However, the provision of information alone has not stimulated people 
to make changes to their lifestyle or engage them more fully with policies to address 
environmental issues (Blake, 1999).  
 
As earlier discussions illustrated, behaviours are not motivated by attitudes alone and 
depend on other factors. The provision of information alone is often unable to 
overcome the desires of individuals within the household and the constraints placed 
upon them by context and institutions. People’s desires are based on wanting to 
pursue ‘normal’ and ‘ordinary’ ways of life (Shove, 2003a, p.395), with the desires 
for comfort, convenience and cleanliness as well as status bound up in the convention 
of what constitutes modern life identified as the main drivers (Shove, 2003b, 2003a; 
Stern, 2000). These may take the form of being able to heat the home adequately, to 
bathe frequently, to own and use a motor vehicle or to travel abroad by aeroplane to 
give a few examples. These desires introduce challenges of their own: firstly, the 
individual is focused on the service that is provided and the comfort and convenience 
that this affords (Fell & King, 2012; Shove & Walker, 2014), rendering the energy 
consumed in the process invisible (Shove, 2003a). Essentially, the use of energy is 
bound up in the service the household wishes to consume: if the service is a desirable 
one, then encouraging households to modify their consumption of these services is 
challenging. Secondly, with these desires entrenched in individuals’ behaviour, 
people are reticent to consider actions that they perceive as impinging negatively on 
their desire for a normal way of life. It should be noted that where the provision of 
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information has resulted in a change in behaviour, these changes do not last 
indefinitely (Darby, 2006). 
 
Equally, barriers have been identified which prevent or limit households’ ability to 
reduce their energy use, and affect the ability of particular groups to achieve 
reductions (Crossley, 1983; Lorenzoni, Nicholson-Cole & Whitmarsh, 2007; Throne-
Holst, Strandbakken & Stø, 2008). Continually identified within research is the 
barrier of cost: the majority of energy saving actions involve expenditure, and 
households on lower incomes may not have the disposable income to afford these 
measures (Lorenzoni, Nicholson-Cole & Whitmarsh, 2007). While information 
campaigns have aimed to raise the general public’s environmental awareness, the 
majority of the energy efficiency campaigns offering efficiency improvements 
through technologies have targeted specific groups in an attempt to overcome the 
barriers related to cost. The longer-running government-backed schemes such as 
CERT, Warm Front and ECO have contained obligations to target those considered to 
be in fuel poverty, sometimes exclusively. Those in or at risk of fuel poverty have 
been broadly classed as those who fall into vulnerable groups, with them being 
identified through the receipt of benefits or low incomes, the so-called ‘priority 
groups’ or ‘super-priority groups’ (NAO, 2009; DECC, 2010a). Fuel poverty at the 
time of these schemes was defined by the UK government as those who ‘would have 
to spend more than 10% of their household income on fuel to maintain an adequate 
level of warmth’ in their home (DECC, 2009b, p.2). However, the mechanism these 
schemes use to detect those in fuel poverty or at risk of falling into fuel poverty 
means individuals are not eligible for assistance even if they meet the stated definition 
and require support (NAO, 2010). Many who would otherwise qualify under the 
definition have not submitted a claim for benefits, thus preventing their eligibility for 
support under these schemes. The failure of these schemes to properly address fuel 
poverty has been tackled in depth in Fixing Fuel Poverty: Challenges and Solutions 
by Brenda Boardman (Boardman, 2009).  
 
The high cost associated with many of the promoted technologies to improve a 
household’s energy performance, such as new boilers, a more fuel-efficient vehicle or 
solar panels, has also acted as a barrier to uptake to households who fall outside of the 
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support mechanisms offered to low-income groups. Despite their higher earnings, 
households have been either unable or unwilling to spend their money installing these 
measures (UKGBC, 2008; Dowson, Poole, Harrison, et al., 2012). Until recently, the 
majority of available funding and grants to install these technologies has been 
targeted at priority groups. The Green Deal enabled non-priority groups to obtain 
finance for the upfront cost of energy efficiency measures and make repayments 
through their utility bills (DECC, 2010b). The scheme suffered from a number of 
deficiencies and consequently uptake of the scheme was low, and while not 
necessarily the determining factor, the scheme has been brought to a close (DECC, 
2013a, 2015b). The result of these mechanisms to date is that large numbers of 
households, who may otherwise have been willing to adopt a technology with 
improved environmental performance, have not bought into the schemes, either 
because they did not meet the eligibility criteria for a particular scheme or in the case 
of the Green Deal because the scheme itself was off-putting. 
 
Barriers also arise due to living situations and physical and structural barriers 
(Crossley, 1983; Throne-Holst, Strandbakken & Stø, 2008). For example, a change in 
transport habits, moving from personal forms of motorised transport to either public 
transport or more active forms of transport such as cycling, are often promoted as 
behavioural changes that can reduce energy use. For those living in urban 
environments, this may represent a realistic possibility and in fact may even be 
preferable in some large cities such as London where adequate facilities exist. For 
those who live in more rural locations, adopting this behaviour can prove more 
difficult as often households find they are not served by public transport or if they are, 
it cannot be relied upon. When facilities do not exist or are not accessible, then it is 
difficult for an alternative behaviour to be adopted (Lorenzoni, Nicholson-Cole & 
Whitmarsh, 2007). Daily lives are governed by external institutions such as the school 
timetable and traditional ‘9–5’ office hours meaning people need to be certain they 
can arrive at their destinations on time. These examples can be thought of as two 
examples of what comprises ‘lock-in’, the ‘structural forces driving consumption’ 
(Sanne, 2002, p.276) in society that present barriers to change (Unruh, 2002) as 
outlined by Jackson et al (2008).  
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Reducing energy use at the household level is possible through both technological 
improvements and curtailment behaviours. The scale of energy reduction observed to 
date ranges from single percentile figures to around the ten per cent mark on average 
of a household’s direct emissions (Brandon & Lewis, 1999). This potential is a move 
in a positive direction, and the national energy efficiency campaigns have shown that 
some reductions can be achieved at scale. However, the scale of the reductions to date 
in terms of the reductions achieved by a household and the number of households 
who have made these savings is not enough to place the UK on a solid trajectory 
towards meeting its commitments to reductions in GHG emissions and playing its part 
in preventing irreversible climate change to the planet. In spite of the positive trend 
showing a decrease in domestic energy use, demand remains above 1990 levels 
(DECC, 2013c), the benchmark by which reductions are measured under the UK’s 
energy policy (HM Government, 2008). Added to this, when accounting for the 
embodied emissions in the goods and services consumed by UK households, 
regardless of whether those goods are produced in or outside of the UK, the trend 
shows that the UK’s total GHG emissions are on the increase (Peters & Hertwich, 
2008; Peters, Davis & Andrew, 2012; Barrett, Peters, Wiedmann, et al., 2013). 
 
The barriers to households achieving greater levels of energy reductions are rooted 
not only in our physical or physiological needs but also in our chosen behaviours 
driven by desires for comfort and to lead an ‘ordinary’ life fuelled by social norms 
and formulated by surrounding context and infrastructure, even though these actions 
may be in conflict with our attitudes towards the environment. To help lead the UK 
towards a lower GHG emission path, these substantial barriers will need to be 
addressed to help energy savings to be realised. 
 
2.6 Overcoming the challenges to domestic energy conservation: A role 
for fairness to promote public acceptability? 
Researchers and policymakers alike have been exploring mechanisms that could 
potentially help overcome some of the obstacles experienced in promoting energy 
efficiency and target a broader range of GHG emission sources and not just those that 
households are directly responsible for. Two mechanisms that have been put forward 
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to achieve the required objectives are Personal Carbon Trading (PCT) and Carbon 
Taxes (CT) (Fleming, 1996; Dresner & Ekins, 2004). 
 
PCT is an extension of the environmental marketable permit schemes put forward in 
the 1960s and were first proposed by David Fleming in 1996 (Fleming, 1996). Since 
Fleming proposed PCT, other variations of the concept have been developed 
including Domestic Tradable Quotas, Personal Carbon Allowances and Personal 
Carbon Rations5 (Fleming, 1996; Hillman, 2004; Fleming, 2006; Howell, 2009). PCT 
is a downstream trading mechanism that consists of an equal per annum allocation of 
carbon permits to individuals. The volume of allocated permits is determined based 
on national carbon reduction targets. The number of available permits would be 
reduced year on year to the point where the reductions targets were met. Individuals 
are then able to use these permits to purchase fuel for personal transport and 
household energy such as electricity and gas. A trading system has also been 
suggested, allowing individuals to trade their permits and meaning they can either 
purchase additional permits or sell any surplus permits depending on the amount of 
permits they require for their own consumption.  
 
The concept of a PCT scheme received public endorsement under the Labour 
government in 2006 from David Miliband, who was Secretary of State for 
Environment, Food and Rural Affairs (Miliband, 2006). This led to the 
commissioning of several reports on the feasibility of a PCT scheme in the UK from 
Defra. For a summary of the research findings, see Defra (2008d). The reports 
concluded that as well as being technologically possible (Lane, Harris & Roberts, 
2008), PCT could potentially increase the uptake of cost-effective abatement at the 
household level. This may occur firstly through a carbon price and the need for 
households to purchase additional allowances, encouraging households to adopt 
energy efficiency measures. Secondly, PCT would raise the visibility of household 
emissions due to carbon credits being used when paying for fuel or energy bills 
(Defra, 2008d). 
 
                                                
5 Variations on the PCT system exist but generally consist of the same key features. Within this 
document, when PCT is mentioned it is taken to be representative of the general concept unless 
otherwise stated. 
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CT, on the other hand, would involve including or adding a tax to the cost of goods 
and services to reflect the emissions associated with making or using those goods and 
services. So a tax could be added to the cost of fuel, i.e. petrol or diesel, and 
electricity and gas. The increased cost should encourage individuals to act to reduce 
their use of energy in order to reduce the amount they spend (Dresner & Ekins, 2004). 
This type of initiative has been adopted in the UK. The UK government placed a fuel 
price escalator on road fuel to encourage a reduction in fuels used. However, this was 
removed later in part due to national fuel protests amid the continually increasing cost 
of fuel (Leicester, 2005). Alternatively, tax reduction is also being used to encourage 
a change in behaviours. The cost of road tax for a vehicle has been linked to the 
emission the vehicle generates as it is being driven. This has helped customers 
identify high- and low-emission vehicles, and has encouraged manufacturers to make 
vehicles available in the lower emission categories. Many have opted to purchase 
low-emission vehicles and benefit from the reduced levels of road tax. Recent events 
call into question how effective this system has been at actually reducing the 
emissions these vehicles have generated (BBC, 2015), but the scheme successfully 
influenced individuals’ purchasing decisions. 
 
While PCT and CT may appeal to policymakers due to their potential ability to be 
applied to a range of GHG emission sources, and in the case of CT being a format 
people and industries are used to, these policies are not without their detractions. 
Similarly to the energy efficiency strategies such as the Green Deal and CERT, these 
mechanisms have failed to stimulate the general public. Participants from the general 
public in a study by Owen et al (2008) responded to these schemes as follows. 
 
In relation to PCT, the respondents said that:   
• PCT is overly interventionist on behalf of the government; 
• it will be difficult to implement;  
• they doubted if such a system would affect changes in behaviour and 
achieve the main objective;   
• they had concerns over how vulnerable groups would cope; and 
• they felt the system was unfair and would disadvantage poorer households. 
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Similarly, with CT they said that: 
• the public are already subject to enough taxation and the system may be 
open to abuse; 
• it is not equitable and concerns were raised over the impact on vulnerable 
groups in society; and 
• it is unlikely to change people’s behaviour. 
 
The research conducted into these systems has illustrated that these mechanisms have 
a low level of acceptability to the public (Owen, Edgar, Prince, et al., 2008; Carbon 
Limited, 2008). Low public acceptability acts as a barrier to the implementation of a 
policy (Vieira, Moura & Manuel Viegas, 2007; Eriksson, Garvill & Nordlund, 2008; 
Corner, Venables, Spence, et al., 2011; Bristow, Wardman, Zanni, et al., 2010; Parag 
& Eyre, 2011; Brekke & Johansson-Stenman, 2008). Public support is required for a 
policy as without it, the policy would be difficult to implement (Steg, Dreijerink & 
Abrahamse, 2005) and may suffer from delays due to opposition and a lack of 
political will reducing a policy’s chance of succeeding in its objectives. The need for 
public acceptance within energy policy has been identified in a number of related 
areas such as the development of power generation including renewables (Dresner & 
Ekins, 2004; Ladenburg, 2008; Haggett, 2011), nuclear power (Poortinga, Pidgeon, 
Lorenzoni, et al., 2006; Pidgeon, Lorenzoni & Poortinga, 2008; Corner, Venables, 
Spence, et al., 2011; Visschers & Siegrist, 2012), hydrogen technologies (Flynn, 
Bellaby & Ricci, 2006), climate mitigation technologies such as carbon capture and 
storage (Shackley, McLachlan & Gough, 2005), transport options (Vieira, Moura & 
Manuel Viegas, 2007; Eriksson, Garvill & Nordlund, 2008; Raux, 2008), and policies 
to promote the reduction of energy use by the general public through modifying 
behaviour (Crals & Vereeck, 2005; Owen, Edgar, Prince, et al., 2008; Jagers, Lofgren 
& Stripple, 2009). 
 
What brings about public acceptance in a policy appears to be formed of a complex 
interaction between different elements. In much the same way as environmental 
behaviour is linked to values, public acceptance appears to also be influenced by the 
environmental values of the public. This can be an individual’s personal values that 
are exhibited internally and those values that are shared socially (Parkhill, Demski, 
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Butler, et al., 2013; Steg, Dreijerink & Abrahamse, 2005). While these values are not 
enough to have a direct effect on behaviour, they can promote policy acceptability. 
Values have been shown to induce this response in two ways: firstly, by directing 
attention towards information that will confirm the values they hold, in turn affecting 
their willingness to support a particular action or policy (Stern, Kalof, Dietz, et al., 
1995; Nordlund & Garvill, 2003); and secondly, values can support a moral 
obligation to act in a way that supports the values of the individual (Steg, Dreijerink 
& Abrahamse, 2005; De Groot & Steg, 2009). 
 
Public acceptability also appears to be influenced by whether or not the policy is 
likely to succeed in its stated goal (Rienstra, Rietveld & Verhoef, 1999; Bamberg & 
Rolle, 2003). One of the criticisms that has been levelled at PCT by the general public 
is that they are not certain that the scheme would succeed in reducing GHG emissions 
(Owen, Edgar, Prince, et al., 2008). If the public are not able to see that a scheme has 
the ability to successfully tackle its stated objective, then they are unlikely to feel that 
its implementation is justified, particularly if they perceive that they will be 
negatively affected under the scheme (Jakobsson, Fujii & Gärling, 2000). Linked to 
this appears to be a preference for policies to allow a degree of freedom of choice, if 
not an increase in that freedom. For example, when designing transport policy to 
reduce vehicle use, preferences are displayed for policies that continue to support the 
freedom of movement and are not overly restrictive (Jakobsson, Fujii & Gärling, 
2000; Poortinga, Steg, Vlek, et al., 2003). 
 
Alongside values, chances of success and freedom of choice, the perceived fairness of 
the policy has also been indicated as playing a role in public acceptability (Jakobsson, 
Fujii & Gärling, 2000; Steg, 2008; Parag & Eyre, 2011; Bristow, Zanni, Wardman, et 
al., 2008; Bristow, Wardman, Zanni, et al., 2010; Parkhill, Demski, Butler, et al., 
2013). Studies examining the acceptability of possible energy policies have frequently 
commented on the need for fairness within the given policy (Steg, 2008; Parag & 
Strickland, 2009; Jagers, Lofgren & Stripple, 2009; Wilkinson & Pickett, 2009; 
Bristow, Zanni, Wardman, et al., 2008; Bristow, Wardman, Zanni, et al., 2010; 
Horton & Doron, 2011b). This is exemplified by Wilkinson and Pickett (2009, p. 
218): ‘if policies to cut emissions are to gain public acceptance, they must be seen to 
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be applied fairly.’ 
 
This requirement for policies to be perceived as fair in order to gain public acceptance 
has been discussed not just in relation to energy policy but also across other sectors, 
for example political theory (Verba, 2006), risk management practice (Renn, 1999; 
Earle & Siegrist, 2008), employment procedures (Konovsky & Cropanzano, 1991), 
economics (Stix, 2013), and public policy in general (Fong, 2001). This requirement 
has been further supported by research in this area, which showed individuals to be 
more supportive and accepting of the decisions made and the respective outcomes 
when the decision was perceived to be fair (Tyler & Blader, 2003; Napier & Tyler, 
2008; Siegrist, Connor & Keller, 2012). 
 
This requirement for fairness should not be considered as a simple case of the more 
favourable the outcome, the higher the levels of public acceptability that will be 
achieved (Parkhill, Demski, Butler, et al., 2013). However, this is not to say that 
preferences have not been displayed for policies that provide more favourable 
conditions to the individual’s vested interests. Preferences for policy attributes that 
serve self-interest have been observed in a range of fields, for example wage 
negotiation and the energy sector (Babcock & Loewenstein, 1997; Lange, Löschel, 
Vogt, et al., 2007; Owen, Edgar, Prince, et al., 2008). However, some policy 
preferences cannot be explained through a self-serving bias, instead seeming to be 
based on some other notion of what is considered fair (Lange, Löschel, Vogt, et al., 
2007; Brekke & Johansson-Stenman, 2008; Bird & Lockwood, 2009; Jagers, Lofgren 
& Stripple, 2010). As illustrated by Bristow et al (2010), when looking at design 
preferences for a PCT mechanism, they found that what was considered a fair 
allocation of PCT permits was based not solely on an equal distribution but also 
factored in a requirement based on an individual need. Participants in Bristow et al’s 
study took account of the needs of children in their specified preferences for a fair 
allocation of permits, stating that a system with this design would be more acceptable 
than one without it. This was the case whether this system advantaged them or not. 
Research investigating individuals’ perceptions of fairness in decision-making 
processes have also illustrated this insight. Where the decision was perceived as fair, 
individuals could be reconciled to decisions that were not necessarily desirable or 
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may even be disadvantageous to themselves (Napier & Tyler, 2008).  
 
From the research examples above, it appears that what may be considered as fair by 
the general public is likely to be more complex than simply ensuring that the majority 
of the public receives what they would consider to be favourable outcomes. While 
fairness has been outlined as essential to the public acceptability of policies, there has 
only been a limited number of attempts to explore what the public would consider the 
characteristics of a ‘fair’ policy to be within the context of energy policy. Starkey 
(2008), Jagers et al (2010), Parag and Eyre (2011) and Horton and Doron (2011b) 
have begun discussions in this area, exploring the link between fairness and public 
acceptability and what might be considered as fair in this context. While it is 
understood that the public acceptability of a policy is improved if it is perceived as 
fair, what constitutes or contributes to a policy being perceived in this way is less well 
understood. By developing a better understanding of what is viewed as fair within an 
energy policy, it may then be possible to incorporate this knowledge into the design 
from the outset and potentially increase levels of public acceptability. 
2.7 What is fairness? 
While an individual’s sense of fairness contributes to evaluating a policy as 
acceptable or not, it is less clear what contributes to a policy being considered fair. 
For this reason, the literature relating directly to fairness, its definitions and 
components will be discussed to understand how fairness is currently thought of and 
how this may relate to the acceptability of policy and specifically issues surrounding 
energy policy. 
 
The first point to establish is that what is considered to be fair is not constant. The 
criteria that enable a decision or policy to be perceived as fair change depending on 
the context (Barrett-Howard & Tyler, 1986; Lind, Huo & Tyler, 1994). Therefore, 
preferences for making fair decisions in one context may not be able to generate the 
perception of a fair decision if applied to a differing context. As discussed by Lind et 
al. (1994), the area of dispute resolution illustrates this well. In disputes where a 
compromise is seen as a reasonable outcome for the issue under consideration, 
negotiations were viewed as enabling a fair decision to be reached (Heuer & Penrod, 
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1986). However, in the setting of criminal law, negotiations are not seen as capable of 
providing a fair decision (Thibaut & Walker, 1975). For this reason, it is necessary to 
explore what is viewed as fair in any given context individually and to not simply try 
to translate understanding from one context to another. To understand what might be 
considered fair within energy policy, it will be necessary explore fairness within that 
specific context. 
 
However, despite this context specificity, to facilitate such an exploration it is useful 
to understand any commonalities between what is viewed as fair within differing 
contexts, more generally what the current understanding of fairness is and how it may 
relate to energy policy. 
 
The subject of fairness has been debated for centuries by philosophers, from Socrates 
to Plato, Aristotle, Epicurus and into more modern times by John Rawls  and Amartya 
Sen; it has also been a topic in the field of psychology. No clear undisputed definition 
or understanding of fairness has arisen from the centuries of debate and study. 
Instead, the subject has given rise to a variety of theoretical perspectives and 
understanding based on experimentation. Philosophical theories, utilitarianism, 
libertarianism and egalitarianism, along with Aristotle’s theories on justice, deal with 
the principles on which decisions should be made and how outcomes should be 
assigned, while psychological experimentation indicates how such principles are 
received and their impact on an individual’s acceptance of decisions (Tyler, 
Boeckmann, Smith, et al., 1997; Tyler & Smith, 1998). 
 
Historically, the literature has split ‘fairness’ into two distinct aspects. The first is 
outcome fairness or distributive justice, which was identified as early as Aristotle who 
described distributive justice as the allocation of ‘things, and the persons to whom 
things are assigned’ (Sandel, 2009, p.187). This remains how distributive justice is 
viewed in the literature today and continues to be concerned with the fairness of the 
division of outcomes (Barrett-Howard & Tyler, 1986). The second aspect is 
procedural fairness or procedural justice, which relates to the fairness of making the 
allocation decisions (Barrett-Howard & Tyler, 1986).  
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Early research focused on distributive justice and the assumption that an individual’s 
judgement of whether a social interaction was fair would be governed solely by the 
outcomes received. It was argued that the outcomes an individual received would be 
perceived as fair depending on whether the individual felt their outcomes compared 
favourably against those received by others. This comparison informed the 
individual’s judgement as to whether the outcome he or she received was fair 
(Walster, Walster & Berscheid, 1978; Messick & Sentis, 1979). In the studies by 
Walster et al (1978) and Messick and Sentis (1979), distributive justice was shown to 
have an impact on individuals’ perceptions of fairness. Theories of distributive 
fairness, such as equity theory (Adams, 1965), have further outlined the role of social 
comparison when individuals form judgements about the fairness of the outcomes 
they have received. Thompson and Loewenstein (1992) note that decisions about the 
distribution of outcomes is often seen as being biased and excessively benefiting 
particular groups. This is not least because individuals see themselves as more 
deserving or in need of outcomes above that which they received. This should not be 
thought of as indicating that by apportioning more favourable outcomes or bestowing 
a larger portion of the distribution to an individual that the individual will 
automatically view the distribution as fair. As Walster et al (1978) showed, when 
individuals received excessive outcomes, i.e. they received more than they may 
perhaps have felt entitled to, a negative reaction was caused with a drop in the 
perceived fairness of the distribution. This sacrificial reaction to receiving excessive 
outcomes, with individuals indicating that they should receive less as others deserve 
or need more, has been observed in other studies (Tyler & Blader, 2003); however, 
Tyler and Blader do point out that this behaviour is not often displayed. 
 
Early work from Thibaut and Walker in (1975) and later Leventhal (1980) introduced 
a second component to fairness: procedural fairness. Thibaut and Walker 
hypothesised that procedural justice would have an impact on the satisfaction of 
outcomes that would be independent to the satisfaction of the outcome actually 
obtained. Their research focused on formal procedures within legal settings and the 
use of procedures in the allocation of outcomes, with results confirming their 
hypothesis (Thibaut & Walker, 1975). The effect of procedures having a positive 
impact on how any given individual then perceives the outcome received has been 
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shown across many studies within psychology (Folger, 1977; Folger, Rosenfield, 
Grove, et al., 1979).  
 
Under these conditions, individuals are more likely to be satisfied with and accepting 
of the outcomes they receive and the authorities and institutions involved, while 
feeling more positive about their experience irrespective of what the outcome may be 
(Tyler & Blader, 2003; Tyler, 1994; Lind & Tyler, 1988). While opinion is divided, 
this influence of fair procedures on the acceptance of outcomes has been suggested to 
persist even when decisions by authorities or institutions threaten the ‘moral 
mandates’ of an individual (Napier & Tyler, 2008, p.509). Skitka (2002) and Skitka 
and Mullen (2002) provide an alternative perspective on this observation but the 
collective research on this subject indicates the value of procedural fairness as a 
mechanism to reconcile individuals with decisions, rules or distributions which they 
view as unfair or disadvantageous to their circumstances (Napier & Tyler, 2008). 
 
Which of these two elements of fairness exerts the most influence on individuals 
when making judgements on the fairness of a particular decision or outcome is open 
to debate. Studies investigating the relative impact of distributive and procedural 
fairness on the perceptions of fairness have found procedures to exhibit a dominant 
effect (Alexander & Ruderman, 1987; Tyler & Caine, 1981; Van den Bos, Vermunt & 
Wilke, 1997; Van den Bos, Lind, Vermunt, et al., 1997). This observation has been 
repeated across differing areas of study, including studies of injustice (Mikula, Petri 
& Tanzer, 1990), political literature, and management (Tyler & Caine, 1981; Napier 
& Tyler, 2008), with political science and literature on public policy also recognising 
the relevance of fair procedures (Ophuls, 1977; Verba, 2006). However, while 
procedures are shown to influence judgements of fairness, outcomes still play a role 
as Leventhal (1980) and Tyler and Blader (2003) highlight. Procedures and outcomes 
should be thought of as combining to contribute to inform an individual’s evaluation 
of fairness, rather than assuming one or other to be the sole determinant of 
judgements on fairness (Lind, 2001). Lind developed the ‘Fairness Heuristic Theory’ 
(2001) which is informed by , in which he outlines a mechanism for the relationship 
between procedural and outcome  fairness. Lind describes the relationship between 
these two elements of fairness as ‘fungible’, neither can be thought of as having a 
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prevailing influence of the formation of judgements of fairness. Instead each can play 
a role in the formation of these judgements. Consequently this should lead us to be 
less concerned with understanding empirically the influence of procedural or outcome 
fairness, but instead be more concerned with understanding how fairness can best be 
promoted in peoples’ experiences (Lind, 2001). 
 
Although what is considered to be fair is dependent on the context, it is likely that 
both the fairness of outcomes and procedures will play a role in what is considered 
fair within energy policy. To inform this, it would be helpful to better understand 
what individuals consider fair in terms of the outcomes received by the households, 
and how those outcomes are derived, i.e. the process and principles by which the 
outcomes are allocated. Policies aimed at reducing an individual’s energy 
consumption have proven highly sensitive and frequently challenge individuals’ 
‘moral mandates’ (Napier & Tyler, 2008, p.509), the things people want and feel they 
should be allowed to do, such as using the amount of heating they choose in their 
home. Equally, and almost inevitably, within any policy there are those who will feel 
they are worse off because of it. By developing a better understating of what is 
considered to be fair in energy policy, it may be possible to appeal to an individual’s 
sense of fairness within policy design. Based on the literature, by enabling the policy 
to be perceived as fair, it may be possible to overcome some of the sensitivities 
surrounding energy policy and promote a feeling of acceptability for the policy within 
individuals who feel challenged by the policy or see themselves as disadvantaged.  
 
With evidence suggesting that both the outcomes and process by which those 
outcomes are allocated are important to engender a sense of fairness with policy, the 
following questions then arise: on what principles should any process be based in 
order to support the allocation of fair outcomes? And have principles been discussed 
in the past that may apply to the context of energy policy and to the concept of 
limiting environmental impact?  
 
At the core of Aristotle’s concept of fairness is the idea of the ‘telos’ or ‘purpose’, 
which Aristotle discusses in the books the Physics and Metaphysics. The ‘telos’ refers 
to the purpose or end goal of the social practice in question (Sandel, 2009). 
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Essentially, this is the aim or justification for a particular action or practice being 
carried out, and according to Aristotle, what is considered fair depends in part on 
what the purpose is. Relating this to focus on energy policy, what would be 
considered fair would be dependent on what the purpose of the policy was. If the 
specific energy policy’s purpose was to reduce energy use, the implication is that 
decisions need to be made on outcomes that facilitate the ‘telos’ of this policy. It 
seems almost logical that the purpose of a decision or policy would have an impact on 
what is perceived to be fair. Policies do not always stand alone, and the effect of a 
policy with one stated purpose can have consequences for another with a different 
purpose. Both Aristotle and the literature seem to be vague as to how policies with 
differing purposes can interact and reconciled to remain fair. 
 
With the purpose of the policy established, Aristotle turns his attention to the 
allocation of items and how and to whom they should be distributed. In his theory of 
fairness, items should be distributed based upon ‘merit’ and it would be unjust to 
distribute on any other basis, such as wealth (Sandel, 2009). The justification for this 
view is that items should be distributed to those who can utilise them for the purpose 
they were intended. This is illustrated simply in Aristotle’s example of the flute where 
flutes should be distributed to flute players because flutes are designed to be played 
and flute players are best suited to fulfil this purpose (Anon, 1998). ‘Merit’ could also 
refer to ‘need’; following on from Aristotle’s example, those who do not play the flute 
do not need one. A preference for allocation on need or merit, as opposed to equality, 
has been displayed in research on energy policy in modern times (Bristow, Zanni, 
Wardman, et al., 2008). This could be an indication that the principles of outcome 
allocations that have been discussed outside of the context of energy policy may have 
relevance to developing an understanding of what the general public considers fair.  
 
In a more modern context, issues of fairness are discussed primarily in relation to 
economic issues, namely the distribution of income, wealth, opportunities and 
economic benefit, a point recently observed by Johnson (2007) and Walker and 
Burningham (2011). This can be seen as modern interpretations of utilitarianism and 
libertarianism have shifted them from their original positions outlined by Jeremy 
Bentham (1823), David Hume (Levine & Hume, 2005) and John Locke (Macpherson, 
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1980). Modern interpretations of utilitarianism have moved to framing what is ‘fair’ 
on the maximisation of utility in the sense of economic benefits and the promotion of 
free economic markets on the understanding that this will facilitate collective 
aspirations of economic prosperity (Sandel, 2009). This focus on equal opportunities 
and economic benefit is reflected in the questions raised recently around energy 
policy. When investigating PCT, the UK Government commissioned research into 
how distributional impacts could be moderated focusing on either financial methods 
or differing allocation methods to alleviate any negative impacts (see White and 
Thumim (2009)). The assumption is that this policy would be viewed as fairer and 
more publicly acceptable if those negatively affected were compensated, irrespective 
of the mechanism this is achieved by. However, arguably this was pursued before 
fully exploring what preferences there may be for allocations from the general public. 
In other words, there has been a focus on designing a system that ensures maximising 
equal opportunities, in this case for energy use, before examining whether this 
approach and the included compensation mechanisms have any synergy with what 
might be considered fair by the general public. After all, it is they who will confer 
‘public acceptability’ on any such policy. Based on the limited research in this area to 
date, it would appear that the issue of what the public perceives as fair does not fully 
match the economic-centric views of fairness seen today, but instead potentially may 
draw to some degree on the more purpose-oriented theories of fairness from the 
philosophical literature. 
 
The philosophical literature has dealt with environmental issues. In explaining their 
particular philosophical viewpoints or responding to criticisms, authors and followers 
of philosophical views have had to address social issues that conflict with their point 
of view. For instance, the principle of Bentham’s theory of utilitarianism is that what 
is ‘fair’ is what will maximise utility (Bentham, 1823). Utility in this sense is what 
will generate the greatest amount of happiness (Duncan & Gray, 1979), often referred 
to as the ‘greatest happiness principle’ (Sher, 2010). When applying this to policy 
across society, if the happiness gained outweighs the pain caused then the decision is 
a fair one (Sandel, 2009). A criticism of this philosophy is that it fails to account for 
the pain caused to some individuals in society, which hardly seems fair. In his book 
‘On Liberty’, John Mill addresses this objection by introducing the ‘harm principle’. 
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The ‘harm principle’ stipulates that people are free to do as they please, provided that 
their actions do not do harm to others. Under this principle, interventions that may 
infringe on an individual’s liberty are justified in order to prevent harm occurring to 
others: ‘the only purpose for which power can be rightfully exercised over any 
member of a civilised community, against his will, is to prevent harm to others’ (Mill, 
2005, p. 13). 
 
This concept was extended by Lyons to include interventions that additionally prevent 
harm from occurring: ‘the point of such a rule is not to interfere with conduct, but is 
rather to redirect behaviour so as to help create a social practice that will help 
prevent harm’ (Lyons, 1996, p.159). 
 
This is an indication that policies that cause harm to others may not and have not been 
viewed as fair. The effects of the scale of the GHGs currently being emitted to the 
atmosphere through energy and fuel use have been well documented and it can be 
argued that through our current actions, harm is being caused to others.  
 
It would seem that this concept of the prevention of harm is shared in both utilitarian 
and libertarian theories. Locke imposes limits on the use of goods and on individuals’ 
liberties in respect of others. His ‘laws of nature’ act as a description for human 
conduct while preventing harm from being caused to others through any one 
individual’s actions: ‘being all equal and independent, no one ought to harm another 
in his life, liberty, or possessions’ (Locke 1690 in Macpherson, 1980, p.9). Feinberg 
(1984) follows this and indicates areas in which interference with an individual’s 
rights is seen as justified in order to prevent significant harm. In addition to what 
might be regard as criminal harms, such as murder or assault, Feinberg also identified 
‘collective harms’. ‘Collective harms’ are exemplified by activities such as 
counterfeiting, tax evasion and violation of antipollution laws (Klosko, 2004). These 
harms are defined as rarely affecting any individual person or single group but rather 
are seen as causing harm to the public and society as a whole (Feinberg, 1984). It is 
argued that for this reason, intervention by governance structures is justified to ensure 
that activities of this nature do not become generalised behaviours, thus promoting a 
collective benefit by removing a collective harm. 
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The commonality of a harm principle between the varying philosophies would 
indicate that perhaps there is a willingness from society as a whole to be protected 
from harm, even if this means impeding on their civil liberties to some extent. 
Feinberg (1984) and Klosko (2004) give the clearest indication yet that environmental 
issues are considered a harm or collective harm and for this reason it may be 
considered fair in this context for the institutions responsible for the governance of 
society to intervene. However, as discussed, there are difficulties with illustrating the 
harm excessive emission of GHGs is causing to individuals and their ability to 
perceive it (Burningham & Thrush, 2001). Coupled with this is a low willingness for 
the public to act, so it is unclear whether they will view the current environmental 
challenges as harmful, and if they do not, would they view intervention by the 
government as fair?  
 
Finally, it is worth discussing that these philosophical theories have also touched on 
the apportionment of goods to individuals for private use, a situation close to the 
apportionment of emissions permits under a PCT scheme (White & Thumim, 2009). 
In Locke’s ‘proviso’, it states that from the appropriation of any good there must be 
left ‘enough, and as good […] in common for others’ (Locke 1690 in Macpherson, 
1980, p.19). Nozick (1974) adapts this ‘proviso’ to say that appropriations simply 
must not worsen the situation for others. The literature on fairness in energy policy 
has arguably begun to see a version of Nozick’s proviso stated as a preference by the 
public. The expression of concern for vulnerable groups and a desire to not see their 
situation negatively affected by energy policies (see Owen (2008)) appears closely 
related to Nozick’s view. In general, while these principles and ‘proviso’ are designed 
to limit the use of goods, there is also an acknowledgement that inequalities in use 
will exist between individuals, due in part to differing abilities, motivations and 
wealth.  
 
Recent research from Horton and Doron (2011b) using members of the public in a 
focus group setting showed that their participants saw a link between fairness and 
acceptable energy reduction policies. In doing so, the participants drew attention to 
several principles, some of which have been discussed in the philosophical literature. 
Expressed as a ‘concern with others’ and ‘progressivity’ (Horton & Doron 2011, pp. 
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2–3), participants discussed issues relating to fair distribution or access to energy, the 
need for inclusive policies across society not just specific groups, and concern for 
vulnerable groups. In terms of distribution, the participants’ views appear similar to 
Locke’s and Nozick’s provisos: if limits were placed on energy use, the availability of 
that energy should be made available to all. These limits, if employed, should not 
worsen the situation for those already vulnerable. The participants went further by 
saying that if people were able to increase their usage simply by paying for it, that 
would not be fair. The GHG emissions resulting from current energy demand could 
be thought of as one of Feinberg’s ‘collective harms’; typically, these are issues that 
can occur across society and have a net detrimental effect on society as a whole. As a 
consequence, policies designed to mitigate against them are deployed society wide, 
and according to Horton and Doron’s research (2011b), the public seem to be in 
agreement.  
2.8 Summary 
With the need to bring about a reduction in energy use across society, researchers and 
policymakers have sought to identify key sources of energy demand to effect 
reductions. Households make up a significant source of energy demand both in terms 
of their direct energy consumption and their indirect energy demand, consumed 
through their demand for goods and services.  
 
Reducing this demand has proved challenging. With energy use driven by 
individuals’ desire to have a ‘normal’ and ‘ordinary’ way of life, coupled with the 
‘lock-in’ experienced due to infrastructure and individuals’ environmental concerns 
not matching their willingness to act, energy reduction policies have a great deal of 
inertia to overcome. Policies deployed to date, while showing some signs of 
accomplishing their remit, are not sufficient on their own to bring about the scale of 
energy reduction required if the UK is to meet its GHG reduction commitments and 
move towards more sustainable levels of consumption. 
 
No single policy mechanism will bring about this change, but it is likely that 
households as significant consumers will continue to be targeted. While tailored 
interventions have been shown to be effective in reducing energy consumption, the 
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national roll-out of tailored assistance to households is unlikely. Many households are 
likely to have to tackle achieving energy reductions on their own, making it essential 
to understand how households confront the challenge of reducing energy use and 
what reductions they are able to make. 
  
To achieve the reductions required, policies targeted at households this group will aim 
to induce greater levels of participation than have been seen to date. One potential 
strategy is to motivate households to take action through a form of cost- or allowance-
based system that can be deployed through society to curtail energy use. There has 
been little indication from policymakers as to what the preferred policy options might 
be. There is agreement that whatever policies are chosen, they will need to be 
acceptable to the general public and fair, as fairness has been observed to engender 
public acceptability. 
 
What is perceived as fair varies depending on the context. While current research 
outlines the need for fairness for future energy policies, it has only begun to touch on 
what fairness may consist of in this context. Theories of fairness offer insight into 
what principles may be considered as part of fairness and show that links between 
environmental concerns and what is fair have been established previously. There is a 
need to develop the understanding of fairness in this context: firstly, by understanding 
if the general public share the view that fairness is required for policies to be 
acceptable, and secondly, to establish what considerations the public make when 
evaluating fairness in this context. 
 
Horton and Doron (2011b) show that fairness could be important in fostering support 
for energy reduction policies and they outline some principles that are considered fair 
and unfair by the public. However, more work is needed in this area to understand 
more fully the relevance of fairness by looking at how households approach making 
energy reductions and what they consider to be fair levels of reduction; whether they 
consider fairness to be relevant to energy policy; and, if so, what considerations do 
they make when evaluating the fairness of a policy. By addressing these research 
areas and adding to the existing literature, it may be possible to support the design of 
future energy policies. Incorporating considerations for fairness into policy design 
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from the outset may enable greater public engagement and acceptability to be 
achieved for energy policy. Given the resistance surrounding such policies currently, 
tools that could potentially help increase public acceptability would be of interest to 
policymakers.
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3  Methodology 
3.1 Introduction 
The following chapter first considers the methodological approaches used when 
investigating energy use in the domestic setting and individuals’ views on their 
energy use. The rationale behind the selected methodological approach is discussed 
and the research strategy presented, including sample selection, surveys, carbon 
footprint methodology, interviews, data collection, data analysis, and ethical 
considerations. 
 
Throughout the chapter, limitations or issues encountered during the study are 
explored, reporting any action taken to resolve them, mitigate them, or whether no 
action was possible or required. 
3.2 Methodology rationale 
In general, scientific enquiry can be said to operate from two fundamental 
approaches. One approach would be to begin the research with a theoretical position 
or hypothesis developed in advance of the empirical study. This process is often 
termed a ‘deductive reasoning’ approach. Under this approach, preconceived theories 
or hypotheses are tested through the collection of empirical data to either verify or 
falsify starting hypotheses, typically using quantitative research methods (Bryman, 
2012). Alternatively, an ‘inductive reasoning’ approach can be taken. This approach 
does not set out to test any predefined hypotheses based on current theory. Instead, 
inductive reasoning allows theory or explanations to develop based on the themes and 
findings that emerge from the empirical data (Bryman, 2012). This approach, often 
associated with qualitative research methods, allows the emergent theory to be 
modified as the researcher’s understanding of the data generated and emergent themes 
develops (Mason, 2002). Bryman (2012) suggests treating the term ‘theory’ in this 
context with caution. While some research undoubtedly produces theories based on 
their findings, this is not always the case. Instead, rather than theories, often the 
output can perhaps be better described as empirical generalisations about the topic of 
enquiry rather than offering a structured theory (Merton, 1967). However, while it is 
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useful to consider deductive and inductive approaches as distinct to highlight the 
differing approach that can be taken to tackle a research question, in practice they are 
perhaps less distinct from one another. Instead, these approaches overlap with one 
another to a degree, with each approach potentially being drawn on at different stages 
of the research. Rather than stating that a research strategy took a specific approach, it 
is perhaps more accurate to state that one or other approach acted as the guiding 
principle (Bryman, 2012). 
  
The use of quantitative methods, typically associated with a deductive reasoning 
approach, does have advantages. As the name implies, quantitative methods focus on 
measurement to explain observed phenomena, and as such it allows outcomes to be 
measured and trends observed, for instance among a population. Within studies of 
domestic energy consumption, quantitative approaches have been used in two ways. 
Firstly, these methods have been used to quantify households’ energy use and 
subsequently to assess whether households within a study sample were able to reduce 
their energy use. Studies by Brandon and Lewis (1999) and Abrahamse (2007) 
measured households’ energy use based on primary data obtained from the 
households to evaluate the effect of interventions on reducing their energy use 
(Brandon & Lewis, 1999; Abrahamse, Steg, Vlek, et al., 2007). Secondly, these 
methods have been used to understand individuals’ energy use behaviours and the 
individuals’ views by assessing their environmental attitudes and values. Value and 
attitude scales, such as the Portrait Values Questionnaire (PVQ) devised by Schwartz 
(1978) and the New Environmental Paradigm (NEP) questionnaire (Dunlap & Van 
Liere, 1978), have each been used extensively to track the rise in environmental 
attitudes and concern among the general public (Thapa, 1999; Dunlap, 2008). 
Quantitative methods do suffer from some limitations, namely with the type and style 
of question that can be asked and ability to convey the complexity and context that 
might surround scientific enquiry (Bryman, 2012). 
 
Qualitative methods provide an alternative approach that supports the further 
understanding of the complexity and context that surrounds individuals’ behavioural 
choices and their views. While a number of qualitative methods and approaches exist 
(Bryman, 2012), the qualitative methods of interviews and focus groups have been 
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used to good effect when investigating public engagement with energy policy. 
Interviews and focus groups are used to explore households’ personal awareness and 
understanding of energy issues, such as climate change, the level of responsibility 
they feel towards proactively tackling the issue, and their views on policies aiming to 
support action to mitigate the energy issues faced (Owen, Edgar, Prince, et al., 2008). 
The Bar Energy Project illuminated households’ views and approaches to energy 
conservation identifying barriers to energy reductions both from psychological 
factors, such as their desire for comfort, as well as social factors, such as cost and 
knowledge of what actions they could take (Emmert, Van De Lindt & Luiten, 2011). 
The issues of what households may feel to be fair have been explored in this way, 
drawing on data obtained through focus groups. Horton and Doron’s study (2011b) 
shows fairness as a relevant factor in building support for action on climate change 
and begins to illuminate the public’s view of fairness.  
 
While these methods do allow for greater complexity to be understood, qualitative 
methods are not without their challenges. The trustworthiness, as described by Guba 
and Lincoln (1994), of the findings cannot be established in the same manner as for 
quantitative methods. Instead, ensuring good practice, sufficient rigour, quality and 
usefulness of the research acts to demonstrate trustworthiness (Lyons, 2007). To 
achieve this, the methods of the research should be transparent with the findings of 
the research confirmed, possibly by cross-examining the research findings, for 
instance through a triangulation method (Denzin, 1970). Coupled with this, the 
research should not attempt to make claims about the generalisability of the study’s 
findings due to the focused nature of qualitative studies generally based on data from 
small samples (Bryman, 2012). Equally, the researcher’s own personal values should 
not be allowed to affect the conduct of the research or the research findings (Guba & 
Lincoln, 1994). 
 
To overcome the limitations associated with the use of quantitative or qualitative 
methods independently, these methods have regularly been combined together in a 
mixed methods approach (Brannen, 1992). For some, the mixing of qualitative and 
quantitative methods has been seen as problematic (Bryman, 2012). However, it can 
be argued that these methods can legitimately be combined either to inform another 
 52 
element of research design, such as the use of interview data to form a questionnaire, 
or for the purposes of triangulation (Jick, 1979). By combining the two methods, the 
data obtained from each can be used to inform and check the observations made by 
each method. Using these methods in this way can allow for a greater degree of 
understanding and interpretation of the data, particularly the qualitative data, adding 
depth and breadth to the analysis (Fielding & Fielding, 1986). An alternative view 
focuses on mixed method approaches as being complementary. This approach 
recognises that different data sets will not necessarily point to a unified perspective. 
Data may be complementary, providing supporting evidence (Cain & Finch, 1981; 
Brannen, 1992); equally with this type of approach, the data may point to differing 
perspectives. The differences that are shown by differing data sets are likely to be of 
as much interest as areas where the data positively supports each other. For this 
reason, the use of mixed methods should not be assumed to add validity to the 
research findings (Fielding & Fielding, 1986; Hammersley & Atkinson, 2010), but 
instead offer support or credibility to the findings (Fielding & Fielding, 1986; 
Hammersley & Atkinson, 2010). 
 
The benefits afforded by this mixed methods approach has led many to conclude that 
the divisions often highlighted between qualitative and quantitative approaches are 
often not as clear as some may state (Brannen, 1992; Bryman, 2012). Instead, many 
have supported the view of Fielding and Fielding (1986) that if combined correctly, 
these two approaches can be complementary (Bryman, 2012); indeed, this approach is 
seen as particularly useful in tackling differing types of research questions. It allows 
the researcher to select the most appropriate range of methods that are best suited to 
providing answers to the research questions under investigation (Burgess, 1984; 
Henwood & Pidgeon, 1992). The complementary use of these two methods has been 
used when investigating domestic energy use. Brandon and Lewis (1999) utilised this 
approach, enabling households’ adoption of energy curtailment behaviours to be 
confirmed through quantitative methods and compared this against the qualitative 
data in which households self-reported the curtailment actions they had adopted and 
their views of their actions and environmental attitudes. 
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As discussed in Chapter 1, this study has two central questions that it aims to address. 
These questions focus on how households approach reducing their energy use, the 
level of reductions they are able to achieve and whether households view fairness as 
relevant in the context of energy conservation and what households consider to be 
fair. The research questions require both quantitative and qualitative methods in order 
to facilitate their investigation. As such, it is appropriate to adopt a mixed methods 
approach to this study. The details of the methodologies chosen to address these 
research questions are outlined in the following section (Section 3.3). 
3.3 Research strategy and choice of methodologies 
Overview of chosen methodologies 
The research design for this study adopts a longitudinal, mixed methods approach. 
The study focuses on households based in the UK selected to ensure that this study 
includes representation from the differing types of households that can be found in the 
UK. The participating households were split into two groups. The first group formed 
the self-set target group and the second the imposed target group. The difference 
between the two groups is that the self-set target group set their own energy reduction 
target and imposed it upon themselves, while the imposed target group had a 
predetermined energy reduction target imposed upon them. The study ran for a period 
of 12 months over which time data were collected from each household to estimate 
their energy use and the associated GHG emissions for two years prior to the start of 
the study. This was collected in the form of a carbon footprint. Data were also 
collected on the household’s environmental attitudes and concerns. The households 
either set themselves or had an energy reduction target imposed upon them during an 
interview session, after which the households were allowed time in which to make a 
start towards reducing their emissions. After this period of time, a second carbon 
footprint was conducted with the households to estimate their energy use and 
associated GHG emissions during the period of study to allow comparison with their 
carbon footprint results prior to the study. A final interview was conducted with the 
households to allow the households to reflect on their efforts and achievements in 
reducing their energy use. An overview of the methodology is provided in Table 3.1.  
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Table 3.1 Overview of study methodology 
Stage  Self-Set Target Group Imposed Target Group 
S1 
Welcome pack and questionnaire     
 The questionnaire consists of the Portrait Values Scale and the New 
Environmental Paradigm sent to households 
S2 
Carbon footprint A       
 Retrospective carbon footprint carried out drawing on two years’ worth of 
historical energy consumption data 
S3 
Interview 1   
Facilitated discussion to allow the 
households to negotiate an energy 
reduction target  
Interview 1  
 Facilitated discussion to explore 
participants’ reaction to the imposed 
targets 
S4 Carbon footprint B             
A carbon footprint was carried out to cover the participation period  
S5 
Interview 2              
This interview explored people’s reactions to their energy reduction 
achievements and investigated their perceptions of fairness and its role in policy 
 
Longitudinal approach 
A longitudinal approach to research design allows the time required for changes to be 
observed, which other research methods do not allow due to their short time periods 
(Bryman, 2012). The changes observed may be changes in processes, development or 
learning. To address the first part of this research study to explore households’ 
approaches to energy reduction and the reductions households are able to make, there 
is a need to measure households’ pre- and post-study energy use. The longitudinal 
design allows for this measurement to be made as well as an adequate time period for 
the households to implement energy saving behaviours. As a result, the amount of 
energy the households are able to save can be quantified. Additionally, the 
quantification of this saving enables any statements the households make concerning 
their energy saving efforts to be corroborated or refuted by triangulating their 
comments with the data on their energy use obtained through the carbon footprints.  
 
The longitudinal approach is known to have its deficiencies. Attrition and panel 
conditioning are two such deficiencies pertinent to this study. The protracted 
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timescale of this project, spanning 12 months, meant there is a risk of participants 
dropping out of the study. With the relatively low numbers of participants typically 
involved with predominantly qualitative projects, a high attrition rate can result in 
lower quantities of data being obtained than might be desired, thus affecting the 
trustworthiness of the study. To combat this, I focused on ensuring that the 
participants of the study were communicated with effectively. This comprised 
ensuring from the outset that they were well informed on the timescales and 
requirements involved in the project in the form of a ‘kick-off’ phone call. Clear 
official routes to contact myself outside of any planned visits were provided and 
households were told to ensure they checked for identification before allowing entry 
to their property. Finally, the research design facilitated regular contact with the 
households to organise visits to conduct the research meaning there was reduced 
opportunity for the participants to drop out of the study. Arguably, these efforts 
yielded results as from a starting group of 28 households, 24 completed each element 
of the study. This gives a retention rate of 86% over the course of the 12-month study. 
Table 3.2 shows the number of households completing each element of the study. 
Conversely, panel conditioning is harder to mitigate against. Identified by (Menard, 
1991), it suggests that participants in a longitudinal study respond differently as a 
function of participating in the research. With no mitigation strategy, this should be 
considered when evaluating the results of this study. 
 
Table 3.2 Study component completion rates by participating households 
Study 
component 
No of 
households 
completing 
questionnaires 
Households 
completing 
first carbon 
footprint 
Households 
completing 
first 
interview 
Households 
completing 
second 
carbon 
footprint 
Households 
completing 
second 
interview 
Frequency 28 27 26 24 24 
 
Acknowledging the influence of interventions  
Numerous research studies have adopted an intervention approach to study design, in 
which behaviours or actions of an object of study are observed, and intervention 
applied intended to modify this behaviour in some way, and the subsequent effect of 
the intervention observed. One type of intervention used is the provision of feedback. 
Feedback is given on a particular behaviour with the aim that information given will 
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then produce a change in the target behaviour (Kluger & DeNisi, 1996; Creswell, 
2013).  
 
This type of study design has been used to study methods to encourage households to 
reduce their energy use, see Abrahamse et al (2005) for a review of such studies. As 
outlined by Abrahamse the interventions have taken various forms, such as the setting 
of energy reduction goals (Becker, 1978), home energy audits (McMakin, Malone & 
Lundgren, 2002) and forms of information feedback such as tailored information 
about a households energy use and energy curtailment behaviours (Houwelingen & 
Raaij, 1989). Goal setting, tailored information and feedback have all been identified 
as having resulted in households reducing their energy consumption (Abrahamse, 
Steg, Vlek, et al., 2005; Dwyer, Leeming, Cobern, et al., 1993).  
 
This study incorporates two elements that could be considered part of an intervention 
study design. The setting of an energy reduction target is effectively the setting of a 
goal, similar to those set in the research of Van Houwelingen et al (1989). The 
estimates of the households carbon footprints, a proxy for energy use, is shown to 
them within the semi-structured interviews to act as a discussion aid and to assist 
them with contextualising their energy reduction target. Presenting the households 
with information on their GHG emissions, energy use and the sources of that energy 
use, and their comparative performance to a national average means that the 
households are receiving tailored feedback on their energy use, again this similar to 
the feedback provided in the study by Van Houwelingen et al (1989) and Abrahamse 
et al (2007). While with this study these elements are included to facilitate discussion 
around the acceptability of energy reductions in the home, and the fairness of these 
reductions; although these interventions achieved varying results they have been 
shown to promote reductions in household’s energy use independently. As a result the 
inclusion of these methods within the study to support the exploration of the research 
questions may also promote a reduction in energy use by the households. In light of 
this the achievements made by the households in lowering their energy use should be 
evaluated accordingly, noting the promotional effects of these interventions. 
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Quantitative data collection and analysis 
To support the investigation of the research questions of this study and the 
triangulation of the research findings from the qualitative data, two types of 
quantitative data were obtained from each of the participating households. The first 
was the environmental attitude and values surveys in the form of the shortened 
Schwartz Portrait Values Questionnaire (PVQ) and the New Environmental Paradigm 
(NEP) questionnaire; the second set of data collected were the estimated carbon 
footprints for each household. 
 
These two surveys are particularly well suited to providing an estimate of an 
individual’s life and environmental values and their attitudes towards the 
environment. The NEP questionnaire has become the most common method for 
measuring environmental concerns among a population and has been used in multiple 
studies (Gatersleben, White, Abrahamse, et al., 2010). Furthermore, the Schwartz 
values scale has been used in a number of studies which have targeted populations 
across the globe (Schwartz 1992).  
 
As discussed in Chapter 2, individuals’ values and attitudes have been shown to not 
be accurate predictors of environmental actions. However, these attitudes and values 
have been shown to influence individuals’ worldviews and hence their views on 
energy use and its curtailment. Consequently, these two surveys were included in the 
research methodology not to ascertain the likelihood of the households adopting pro-
environmental behaviour, but to understand their worldviews and attitudes towards 
the environment. By including these elements in the study, the results can be used to 
inform and help triangulate the results of the qualitative study by understanding 
whether the worldviews or environmental attitudes influence the participants’ views 
on energy use, its reduction and the relevance of fairness in this context. 
 
The introduction of the self-set and imposed energy reduction target groups provided 
another quantitative element to the study. As the names imply, the self-set target 
group were allowed to set their own reduction target compared to their previous 
year’s GHG emissions displayed to them through their household carbon footprints as 
part of the discussion during the initial interview. The imposed target group were not 
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allowed to set their own target but were instead set an externally imposed energy 
reduction target of a ten per cent reduction compared to their previous year’s GHG 
emissions.  
 
The inclusion of these two target groups enabled the level of reductions seen as 
acceptable by households to be quantified, based on the reduction set by the self-set 
target group. However, to say the inclusion of the self-set and imposed reduction 
target groups was solely a quantitative exercise is not totally accurate. While adopting 
this method enabled acceptable reduction levels to be quantified, the acceptability of 
these targets was then explored further through the qualitative data obtained in this 
study. 
 
To establish a baseline for the households’ energy use and to assess their ability to 
reduce their energy consumption and the level of reductions achievable, data on each 
household’s energy use was collected. Details on the source of energy use for which 
data were collected are discussed in detail in Chapter 4. However, it is right to 
emphasise at this point that the data collected from each household to estimate their 
energy use was based on primary data that could be obtained from the household, or 
on the household’s behalf. With no carbon footprint tool obviously available and able 
to meet the requirements of this study, the Carbon Home Audit Tool (CHAT) was 
developed. The development of this tool, its functionality, method of estimating a 
household’s GHG emissions and its data requirements are given in detail in Chapter 
4. Although not necessary for data collection, the conversation during each of the data 
collection sessions for the carbon footprints was recorded using a voice recorder. This 
was done in part to allow the participants to get used to being recorded, but also as it 
provided a record of any data given verbally such as any flights taken or train travel. 
 
As well as contributing to the evidence base to address the research questions of this 
study, the inclusion of the estimates of each household’s energy use and associated 
GHG emissions performed another function. Households are often reported as having 
little idea of the quantity of electricity, gas or other fuels they are consuming or the 
associated emissions (Darby, 2006). The discussion of energy use and GHG 
emissions involves the use of a number of terms, abbreviations and figures that are 
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not familiar to households and lack context and an understanding of performance, i.e. 
what level of energy use is too high and what is considered to be low. Whitmarsh et al 
(2010) have considered this issue under the term ‘carbon literacy’. With households 
having little understanding of their energy consumption and the lexicon that surrounds 
it, it could prove difficult for households to engage in a dialogue about their energy 
use and their views on policy in this area (Darby, 2006; Whitmarsh, Seyfang & 
O’Neill, 2010). Additional materials have been used in research interviews to provide 
stimuli for the participants to help them engage with the interview process (Atkinson, 
Bauer & Gaskell, 2000). The decision was taken to include a carbon footprint 
assessment in the methodology to enable participants to better understand their own 
energy consumption, facilitating discussions on their views based on information 
relevant to them. 
 
Households’ lack of familiarity with their energy use and associated terms in part 
informed the decision to calculate each of the household’s carbon footprint estimates 
on a household basis. It was felt that presenting the carbon footprint estimates on a 
per person basis would introduce another layer of difficulty to the discussions which 
might result in further confusion for the households and detract from other 
discussions relevant to the research. This approach was further justified by the fact 
that the energy consumption and decisions affecting energy consumption within the 
home are shared between the occupants of that home.  
 
Two carbon footprint estimations were conducted with the households in the study 
and were positioned prior to each semi-structured interview, labelled stages S2 and S4 
in Table 3.1. This meant the data from the carbon footprints was readily available to 
assist with each interview. The estimates of the carbon footprints were analysed to 
show a household’s level of consumption prior to the study and each household’s 
relative performance compared to either their self-imposed or imposed energy use 
reduction target. These data enabled the participants’ energy use to be compared 
against established trends in the literature, such as an increase in energy use being 
associated with an increase in income (Gough, Abdallah, Johnson, et al., 2011). Areas 
where households were able and unable to make energy reductions could also be 
observed.  
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Qualitative data collection and analysis 
With the need for data collection methods that could allow the participants’ 
experiences and views to be captured to address the research questions, including a 
qualitative approach to the study was appropriate. The process of semi-structured 
interviewing followed by a thematic analysis of the interview transcripts would allow 
the participants’ views to be explored to an acceptable depth.  
 
A semi-structured interview is suitable where depth of understanding is sought on 
participants’ experiences, but where there is commonality in the topics that need to be 
explored with each participant of a study. Unlike responses obtained in surveys, an 
interview setting allows the reasons behind participants’ responses to be explored as 
opposed to just observing the responses themselves, thus allowing a more in-depth 
understanding to be developed (Atkinson, Bauer & Gaskell, 2000). Additionally, this 
flexibility inherent in the interview method allows for points of view to be discussed, 
discovered and established that are not solely determined by the researcher (Farr, 
1982).  
 
To ensure each of the interviews were well facilitated, two topic guides were prepared 
in advance. Each guide aimed to follow a logical conversational progression, starting 
with general questions designed to help put the participant and researcher at ease and 
provide a platform from which discussions could progress and address particular 
issues of interest. The topic guide was prepared for each of the two interviews, stages 
S3 and S5 in Table 3.1. The interview guide for the first interview was based around 
key themes, firstly aiming to involve the household in discussions around their energy 
consumption and moving on to issues around energy reductions and the relative 
importance of fair levels of reductions. The responses to the first interview were used 
to identify key emerging themes for further exploration. These themes were then used 
to develop the topic guide for the second interview. The topic guides for both 
interviews can be seen in appendix A. 
 
The interviews were conducted in the participants’ homes. The participants were 
recruited to the study on a household basis in which each occupant of the household 
participated in the research. Conducting each of the interviews on a household basis 
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also provided theoretical and methodological benefits. On a theoretical basis, the use 
of energy in the home is in part a function of the household occupants’ decisions. 
Conducting the interviews on a group basis with each member of the household 
present enabled the collective views and opinions of each member of the household to 
be explored.  
 
From the methodological perspective, the interview is a joint venture, a sharing and 
negotiation of ideas through dialogue between the researcher conducting the interview 
and the interviewee (Atkinson, Bauer & Gaskell, 2000). In an in-depth, one-to-one 
interview, the interviewee can become self-conscious, hesitant or defensive as they 
assess the position they should adopt. This may encourage them to respond in a 
manner projecting a particular self-image, inhibiting their participation and limiting 
the field of discussion (Grice, 1975). By interviewing on a household basis, these 
negative effects were mitigated. Within a group setting, the interview can move away 
from being a solitary experience to one allowing interaction between participants, 
thus supporting the generation of data (Pole & Lampard, 2002). Within the group 
environment provided in a household interview, participants are able to relax which 
encourages them to contribute to the discussion. Additionally, the group dynamic can 
provide contextual data that may not otherwise emerge in a single participant 
environment (Krueger & Casey, 2009). However, there can be disadvantages, most 
significantly dominant personalities, which may discourage others from participating 
and voicing their views. 
 
Some of the households participating in this study were single occupancy households. 
The interviews with these households were conducted on an individual basis and were 
open to the methodological disadvantages associated with one-to-one interviewing. 
Within this context, the interviewer was required to relax the interviewee to help them 
participate in the interview (Atkinson, Bauer & Gaskell, 2000). The opening 
questions within the first interview were designed to enable the interviewees to begin 
discussions based on their own understanding and on their own terms. Equally, the 
positioning of the carbon footprints within the study provided a vehicle by which to 
put the interviewee at ease and allow them to ease into the conversation.  
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The recorded interviews were transcribed and then analysed using thematic analysis, a 
technique widely used as an analytical method for qualitative data (Roulston, 2001). 
The benefit of thematic analysis is that it provides a flexible approach, allowing ideas 
to become more developed (Braun & Clarke, 2006). It is not simply a process-driven 
analysis but requires movement between each of the phases to produce a complete 
analysis (Ely, 1997). The first stage of a thematic analysis is to become familiar with 
the research. To assist with this, I transcribed each of the interviews myself. For 
many, this is seen as a key phase of qualitative research (Riessman, 1993). The 
transcripts produced were a verbatim account of the interviews. While other 
approaches to transcription exist which include additional detail, such as context and 
discussion progression for content analysis (Atkinson, Bauer & Gaskell, 2000), it was 
felt a pure verbatim account would provide the necessary detail for this analysis. After 
the transcriptions were completed, these data were preliminarily analysed to produce 
a set of codes of initial concepts in these data. These data was assessed looking for 
content relating to energy reduction and issues around fairness. Attention was also 
paid to the surrounding data of each code to give context at each point. Some specific 
areas relating to energy reduction were looked for from the outset. However, attempts 
to identify themes relating to fairness were led by a data-driven approach. Use of the 
Nvivo software program assisted with the initial coding of the transcript data, helping 
to organise these data and provide a convenient mechanism to group segments of text 
from different interviews together when they represent a common code or theme. The 
organisation of qualitative data has been reported as problematic in the past (Miles & 
Huberman, 1994). Nvivo offers a solution to this problem. However, it was found that 
when evaluating the themes and developing theme consistency, it was difficult to gain 
a full sense of the context of the interview working in Nvivo. At this stage, printed 
text was also used in order to allow the interview to be viewed and read as a whole. 
 
Each of the codes was then attributed to broad themes, considering the relationship 
between the various codes and the developing themes. Thematic maps were used to 
help with the development of themes and sub-themes. The themes were then reviewed 
in order to identify data that supported or deviated from the theme, while looking for 
clear distinctions between each theme. Each of the themes was organised into a 
coherent and consistent account and presented within the results section of this thesis 
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with an accompanying descriptive narrative. 
 
Sample selection and recruitment 
The study design requires households to be recruited for the study and to engage with 
the project over the period of 12 months and be prepared to consider reducing their 
energy consumption. 
 
Participants for the study were sought from the South East of England in the areas of 
Surrey and Sussex. The location for the study was chosen to support the need for 
regular face-to-face contact time with the participants to conduct the carbon footprints 
and interviews. With these locations being readily reachable from my own location, 
the demands of the research could be met. This arrangement also served to enable 
flexibility when arranging the face-to-face meetings with the households. This meant 
that meetings could be scheduled with the households to meet their needs and also 
changed and easily rescheduled if needed without putting the continued involvement 
of the participant at jeopardy. 
 
The study aimed to recruit 30 households to participate in the study, with the initial 
phase of recruitment conducted by a third-party recruitment company. Using a third-
party recruitment company enabled the participants to be recruited to the study in a 
timely fashion, as they were able to deploy greater resources to the recruitment 
process than if I had acted alone. It was decided to recruit 30 households as this 
number would likely generate enough data to support the research objectives of this 
study. Additionally, this was a practical number of households to manage throughout 
the project and allowed the financial constraints of the project to be met. 
 
The households were recruited to the study following a theoretical sampling strategy 
(Glaser & Strauss, 1976), based on criteria known to affect domestic energy use and 
consequently have relevance to this study. With household composition known to 
affect household energy use, households were recruited to the study so that each of 
the main occupation types found in the UK were represented in the study. For the 
same reasons, consideration was also given to dwelling type (e.g. detached house, 
semi-detached), urban and rural locations, and income levels.  
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Table 3.3 Overview of household occupancy types and target study sample 
Household type 
Percentage of UK 
household types (2008) 
Target sample 
(Number of households) 
One person   
Under state pension age 15 6 
Over state pension age 15 - 
Couple    
With no children 29 6 
1–2 dependent children 18 96 
3 or more dependent children 3 3 
Non-dependent children 6 - 
Couple over state pension age7 - 6 
Lone parent 10 - 
Multi-family households 1 - 
Two or more unrelated adults 3 - 
   
Total  100 30 
  
An additional requirement was placed on the recruitment process to assist with the 
estimation of the household’s energy use. For an accurate estimation of the 
household’s energy use, access to primary energy consumption data is required. It 
was considered that not all households would necessarily keep detailed records of 
their energy consumption and that therefore these data may have to be obtained from 
the utility suppliers. The current arrangements for data handling by utility companies 
in the UK means that data are only held for a particular account while it is active. 
Once the account is closed, the data are deleted; consequently, if a household changes 
their utility provider, data on their personal utility use is lost. To mitigate against 
households that did not have data on their utility use readily available, meaning it 
would have to be sought from the utility supplier, a requirement was placed on the 
                                                
6 During the recruitment process, couples with dependent children were separated into two categories: 
couples with one dependent child and couples with two or more dependent children. The target was to 
recruit six households from each category. 
7 Couple over state pension age is not listed as an explicit category within the ONS Social Trends data. 
It was included as a category when recruiting participants for this research. 
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recruitment process that households had been with their current utility supplier for at 
least two years. This would mean that the household’s data could be obtained either 
by the household or myself to cover the time period this study was concerned with. A 
full description of how utility and other energy use data were obtained is included in 
Chapter 4. 
 
To encourage enrolment in the study and incentivise continued participation, 
participants each received an incentive of £120 paid in two instalments: £40 after the 
initial carbon footprint as a goodwill gesture and £80 on completion of the study. The 
incentive was offered due to the longevity of the study, the personal nature of the data 
required, and the need to maximise participant retention over the course of the study. 
 
Initially, 33 households were recruited to the study by the third-party recruiter. Once 
identified by the recruitment company and agreeing to participate in the study, the 
potential participants were contacted and their details checked to ensure they met the 
necessary criteria for the project. 
 
However, a number did not meet the required criteria for being with their current 
utility supplier for at least the last two years. It was not possible to establish contact 
with several other households. An additional three households were recruited to 
attempt to bring the number of participating households back up to between 30 and 33 
households. Each of the participants was sent a ‘Welcome Pack’ which included a 
cover letter introducing the study, the number of contact points, and the approximate 
duration of the first session. The packs were sent out in July 2010 after the 
participants’ contact details were received from the recruitment company. The pack 
also included the values questionnaires used to assess the participants’ general values 
and levels of environmental concern. A copy of the welcome letter can be viewed in 
appendix A along with a brief outlining the information the participants needed for 
the first carbon footprint. The questionnaires are also shown in appendix A. 
 
Despite initial contact being established with these additional households, they did not 
participate in the arranged meetings and contact could not be re-established. Direct 
contact was made with each of the households by phone during August 2010 to 
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introduce myself, address any questions or concerns the participants had about the 
study, ensure receipt of the ‘welcome pack’, and to organise a convenient time to 
meet with each of the households and complete the initial carbon footprint (stage S2 
in Table 3.1). In total, 28 households took part in the initial phase of the study with 24 
households participating and completing every element of the study. 
 
The demographics represented by the participants of this study are outlined below. 
 
The participants in the study represented several differing occupancy types: individual 
occupancy, couple over state pension age, couple with no dependent children, couple 
with one dependent child, and couple with one or more dependent children. The 
number of households representing each of these occupancy types is shown in Table 
3.4. In total 28 households completed the initial phase of the study. 
 
The household occupancy types within this study represent over 74% 8 of UK 
households according to ONS (2011b). The remaining 26% of occupancy types not 
represented include lone parent, multi-family and households with two or more 
unrelated adults (ONS, 2011b). Table 3.4 shows the number of people in each of the 
households including adults and children. Households with an occupancy level of two 
adults are represented most often within the study. This is due to the recruitment of 
both ‘couples over state pension age’ and ‘couples with no dependent children’ to the 
study. This reflects the national picture for the UK, with homes containing two or 
more adults representing approximately 35% of households in the UK (ONS, 2011b). 
 
Table 3.4 Participant occupancy type 
Occupancy 
type 
Single 
occupancy 
Couple 
over state 
pension 
age 
Couple 
with no 
dependent 
children 
Couple 
with one 
dependent 
child 
Couple with 
two or more 
dependent 
children 
Total 
Frequency 6 7 6 4 5 28 
 
                                                
8 The representation of 74% of households is an underestimate, as ‘couples over state pension age’ are 
not specifically accounted for in the ONS data but are included in this study. 
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Various property types were represented within the study, with each property’s 
physical form recorded in CHAT. The property types and the frequency of 
representation are presented in Table 3.5. Semi-detached properties dominate the built 
form type in this study. This study was carried out across the South East region of the 
UK. The ONS shows dwelling type in the region to be represented largely by semi-
detached and detached properties, which is reflected in this study’s participants (ONS, 
2011a). 
 
Table 3.5 Dwelling type 
 
 
 
The participants in this study mainly represented the five highest income deciles. The 
income deciles of the participants in this study are shown in Table 3.6. The study was 
carried out in the South East of England, an area shown to have above-average levels 
of income compared to the UK as a whole (ONS, 2014). Those not represented are the 
lowest ten per cent, the third and fourth income deciles as per the ONS income decile 
groups. One household declined to give income details. 
 
Table 3.6 Participant income deciles 
Income 
decile 
Lowest ten 
per cent Second Third Fourth Fifth 
Frequency 0 3 0 0 4 
 
Income 
decile Sixth Seventh Eighth Ninth 
Highest ten 
per cent 
Frequency 2 5 6 3 3 
 
A summary of the households participating in this study listing their occupancy and 
dwelling type, income decile, estimated annual carbon footprint and notes on the 
household is available in appendix A. This can be found on pages XXI-XXV with the 
information listed by household number. 
Built form Flat Bungalow Terrace Semi-detached Detached Total 
Frequency 4 1 5 13 5 28 
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3.4 Practicalities 
While best efforts were made to stick to the research schedule, there were some 
practicality issues. The first interviews were arranged at the end of the carbon 
footprint meeting, stage 2 in the methodology. These interviews were arranged for 
November and December 2010. During these months, the South East of the UK 
suffered from bad weather including large volumes of snow. This affected a number 
of main travel routes meaning some interviews had to be deferred until the New Year. 
While this caused a delay in some of the participants taking part in the next element 
of the research, fortunately this did not impact on the attrition rate of the study. Any 
effects of this weather pattern on the participants’ perceptions of energy are reflected 
on within the results chapters of this thesis. 
 
Once the final interview was complete, the participants were asked how they had 
found their experience of participating in the study. They were offered the opportunity 
to complete a continuation form allowing RESOLVE to contact them concerning 
participation in future research. A copy of the continuation form can be viewed in 
appendix A. 
3.5 Ethical considerations 
There are three central ethical considerations within this research: first relating to data 
handling, second to the identity of the participants within the study and third to the 
payment of the participants.  
 
The data sources used to collect information for the carbon footprints involved 
personal information such as utility bills. Aside from containing consumption data, 
these bills also include personal details, account numbers and financial information. 
Occasionally it was necessary for copies of these data to be held be me in order to 
facilitate the study. Secure storage was arranged to hold any raw data of a sensitive 
nature. On completion of the study, these data was either returned to the participants 
or destroyed according to University policy with the mutual consent of the 
participants.  
 
Within the study, details about the households, their energy consumption and their 
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personal viewpoints were presented and discussed as part of the body of evidence for 
the conclusions of this work. To preserve each household’s anonymity, the identity of 
the households was also kept secure, with their contact details kept separate from any 
data pertaining to that household. Within the interview transcripts, the participants’ 
identities were also anonymised, taking every precaution to ensure that no quoted 
material is attributable to any one individual. Pseudonyms were given to each of the 
participants and used within the text of this thesis. 
 
The appropriateness and level of financial incentives offered to participants in the 
study were also considered, and deemed appropriate for the level of involvement and 
the nature of the data provided by the participants. 
 
The study has received full ethical approval from the University of Surrey Ethics 
Committee. 
3.6 Summary 
As outlined in this chapter, the research design for this study drew on the experience 
of previous research into energy use in the domestic environment that used both 
quantitative and qualitative research techniques. This informed the decision to adopt a 
mixed methods approach within this longitudinal study. 
 
While the quantitative data collected as part of this study is central to addressing this 
study’s research questions, its inclusion was largely motivated to enable the 
households recruited to the study to participate fully and overcome some of the 
challenges known to exist with engaging households in discussion about their energy 
use. With this information supplied, the participants were able to evaluate the lines of 
enquiry considered during each of the semi-structured interviews based on 
information that provided them with context about their own energy consumption 
based on information they knew to be relevant to them.  
 
The results obtained within this study are reported within the results chapters of this 
thesis. See chapters 5, 6 and 7 for the reported results. 
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4  Carbon footprint rationale and methodology 
4.1 Introduction 
The aims of this chapter are to explore the justification for creating a new carbon 
footprint tool specifically designed for the research arena and to present the 
methodology for its functions. 
 
The carbon footprint tool, named CHAT (the Carbon Home Audit Tool), was 
developed specifically for this study and builds on the existing methodologies for 
carbon footprint tools. Its purpose is to deliver the benefits that a carbon footprint can 
provide to this study while overcoming some of the limitations inherent in current 
carbon footprint methodologies and existing tools that are available for use. 
 
The literature shows a proliferation in the number of carbon footprint methodologies 
and available tools designed for application within a variety of sectors. The 
discussions within this chapter will largely focus on methodologies and tools targeted 
at households and individuals, and the influences these existing carbon footprint 
methodologies have had on the design of CHAT. 
 
A methodology for the functions within CHAT outlining the data that can serve as 
input for CHAT, how that data is processed to produce an estimate of a household’s 
carbon footprint, and the feedback CHAT is then able to provide to users will be 
outlined throughout the chapter. 
4.2 Justification for developing CHAT 
With the justification for including a carbon footprint element in the project 
established, it was necessary to identify a carbon footprint tool that could be used. A 
number of carbon footprint tools have been developed, incorporating accepted 
methodologies for estimating the carbon intensity of various activities into publicly 
available online tools or downloadable software (Ross, Shantharam & Tomlinson, 
2010; Birnik, 2013). On examination, the available literature revealed that the current 
carbon footprint tools suffer from several limitations, including differences in the 
scope of household emissions included, the type and range of data that can be input, 
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the carbon conversion factors and calculations used, and the resulting variation in 
results that these tools can produce even when they are provided with the same data. 
The variability in the results produced by these types of tools has been demonstrated 
in several studies (Bottrill, 2007; Padgett, Steinemann, Clarke, et al., 2008; Kenny & 
Gray, 2009). Each of these research papers tested several carbon footprint tools using 
a standardised data set, the details of the standard data sets chosen are outlined in each 
study. The results obtained in their studies highlight the significant variation in the 
total CO2 emissions calculated between the carbon tools. A variation of 
approximately 4, 5 and 7 tonnes was observed by Bottrill (2007), Padgett et al (2008) 
and Kenny and Gray (2009) respectively in the total calculated CO2 emissions when 
excluding aviation emissions. Murray and Dey (2009) showed similar results while 
investigating carbon offsetting. The tools used varied considerably in their estimate of 
the CO2 emissions attributable to standardised data.  
 
This variation in results can contribute to a sense of scepticism and reduce the validity 
of these tools. Using a carbon footprint tool to inform and facilitate a research study 
which is inaccurate will exacerbate this sense of scepticism and may cause the wrong 
points to be discussed or the wrong interventions to be carried out (Padgett, 
Steinemann, Clarke, et al., 2008). 
 
Additionally, the current suite of tools had limitations specific to the needs of this 
study. Firstly, there is a lack of secure and guaranteed access to the collected data and 
resulting carbon footprint, and secondly, at the time of developing CHAT, the 
available tools were not able to estimate, store and compare historic carbon footprint 
data. 
 
These limitations persist within carbon footprint tools for the domestic sector in part 
because little attention has been given to their development, unlike those for the 
business sector. The use of carbon footprinting has grown rapidly within the business 
sector driven by a combination of the introduction of mandatory GHG emission 
reporting under the Companies Act 2006 (UK Government, 2006) and the CRC 
Energy Efficiency Scheme in the UK (Environment Agency, 2014). As a result, 
accepted methodologies have been developed in the form of nationally and 
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internationally accepted standards and protocols for GHG reporting, for example the 
GHG Protocol: Corporate Standard produced by the World Resources Institute and 
World Business Council for Sustainable Development; the PAS 2050 standard from 
the British Standards Institute; and the Carbon Trust Standard (WRI, 2004; BSI, 
2008; Carbon Trust, 2015). 
 
With no single accepted methodology and the current limitations in the available 
carbon footprint tools, it was necessary to develop a new carbon footprint tool that 
addresses these issues and the additional requirements of this study. 
4.3 The development of CHAT  
The following section describes the development of CHAT by outlining the 
considerations that were made, exploring the limitations of the current carbon 
footprint tools in detail, and presenting the approach CHAT takes to overcome or 
minimise these limitations. 
 
CHAT draws on the current carbon footprint methodologies with the roots of CHAT’s 
development situated in work carried out within the Centre for Environmental 
Strategy at the University of Surrey. It builds on the work of Jackson and 
Papathanasopoulou (2006) who set out an understanding that it is consumers’ demand 
for goods and services that drive the consumption of energy and the associated 
emission of GHGs to the atmosphere. Within this, they attributed responsibility for 
the embodied emissions in goods and services to consumers, outlining a methodology 
to estimate a household’s emissions arising from these goods and services (Carbon 
Trust 2006; Jackson et al. 2006). This principle and methodology were coupled with 
functionality to calculate a household’s direct emissions and was used to illustrate the 
emissions attributable to a household within the ‘Ethical Man’ series run by the BBC 
(Jackson, 2007). The functionality within CHAT is based on and informed by the 
generally accepted approaches to calculating carbon intensity and the approach 
developed by Papathanasopoulou (2006) and Jackson (2007). 
 
CHAT builds on these approaches and the remainder of this chapter focuses on the 
development of CHAT and the considerations made during its development. These 
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considerations and the practical development of CHAT should be considered as my 
own work. External contributions are acknowledged where appropriate. 
 
For CHAT to be a useful aid within this study and the research environment, CHAT 
needed to be a repeatable automated process so that it could be used in real time 
within the interview setting with a number of different participants. It would also need 
to be able to perform its functions without requiring an Internet connection. For these 
reasons, Microsoft Office Excel was used to create and operate CHAT using Excel’s 
Visual Basic for Applications (VBA) functionality for its construction. The use of 
VBA programming enabled CHAT to be developed with a series of dialogue 
windows to guide the user through the program and indicate the data required for each 
of the emissions categories. It allowed for the storage of the databases in an offline 
format, from which CHAT draws some of the information required to estimate a 
household’s carbon footprint, and allows the calculations to be automated. 
Screenshots of the dialogue boxes used in CHAT can be seen in appendix B. 
 
4.3.1 Boundary and scope of emissions sources 
The first element considered within a carbon footprint is the boundary. The boundary 
defines which emissions sources are classified as being the responsibility of a defined 
entity and should be included within the carbon footprint and which are excluded. In 
terms of a company, the boundary is set by the operations the company owns or 
controls; GHG or carbon emissions resulting from emissions sources that fall within 
that boundary are the responsibility of the company and are reported (WRI, 2004). 
Similarly to a company, the boundary of a household’s carbon footprint aims to 
encompass the carbon emissions a household can be said to be responsible for 
producing as a result of their consumption of energy.  
 
CHAT sets the boundary of a household’s emissions as the emissions associated with 
the energy consumption attributable to the actions of a household. This excludes 
emissions that are accountable under the corporate standards to avoid the double 
counting of emissions between the corporate and domestic settings. An example may 
be emissions due to aviation travel where the journey was made for business 
purposes; these emissions are reportable under the GHG reporting standards for 
 74 
businesses and should not be included in domestic carbon footprints.  
 
With the boundary determined, the forms of energy use to be included need to be 
determined. Within the corporate standards, the various emissions sources are 
classified into three scopes to assist with reporting. These are: 
 
• Scope 1: Direct emissions arising from the combustion of fuels by equipment 
owned by the company including boilers or vehicles.  
 
• Scope 2: Indirect emissions arising from the generation of consumed 
purchased electricity generated off-site.  
 
• Scope 3: Indirect emissions arising as a consequence of business activities but 
occur at sources that are not owned or controlled by that entity. This includes 
employee transport either through the use of private vehicles or other forms of 
transport such as the train or air travel. 
 
(WRI, 2004, p. 25) 
 
The carbon footprint tools available to estimate household emissions vary in the 
forms of energy use they include. For example, the majority include a household’s 
electricity consumption and fuel use for heating, but emissions due to transport may 
be excluded altogether or only the most common forms of transport may be included, 
such as transport by personal vehicle (Padgett, Steinemann, Clarke, et al., 2008). Only 
a small minority of the available carbon footprint tools clearly include embodied 
emissions within their methodology. Pandey et al (2010, p.148) provide a list of 
available carbon footprint tools with this functionality, such as the Consumer 
Footprint Calculator.  
 
The inconsistency in the forms of energy use included in the available tools 
contributes to the variability seen in the outputs of these tools. The effect of this is 
that the user receives distorted and incomplete information as to the areas of energy 
use within their daily lives and the total emissions that they generate as a result of that 
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energy use. This could be particularly unhelpful to a user who is perhaps attempting 
to calculate and understand their carbon footprint for the first time without prior 
experience or knowledge of the subject. Consequently, this may affect the users’ 
perceptions of the carbon footprint process and the results it produces as they may 
perceive the tool to not truly reflect their lifestyle and account for emissions sources 
they are responsible for or have a realistic opportunity to affect reductions in energy 
use. Padgett et al (2008) points to this highlighting the need for users to feel that the 
information and feedback they are receiving is accurate, and that this in turn affects 
the effort a household may be willing to put into reducing their energy consumption. 
 
The corporate standards scopes encompass all the potential forms of energy use from 
which emissions may arise. Households use energy for these same purposes; other 
academic studies have outlined how households consume energy and that these same 
emissions sources should be included in a domestic carbon footprint (Vringer & Blok, 
1995). Households are viewed as being responsible for these emissions as the use of 
energy for the purposes outlined above are as a direct result of households’ decisions, 
a view often shared by the consumers (Druckman & Jackson, 2009b).  
 
CHAT is developed to include all emissions sources including direct emissions from 
fuel use,9 personal vehicle use, and travel by aviation, train and ferries,10 and unlike 
the majority of carbon footprint tools, CHAT includes the emissions embedded in the 
goods and services consumed by households. The emissions are often not included 
due to the complexities with estimating the emissions, the additional effort required 
on the part of the user to provide the required information (CDP, 2008; Matthews, 
Hendrickson & Weber, 2008; Ross, Shantharam & Tomlinson, 2010), and the 
difficulty with attributing responsibility for these emissions (Lenzen, 2000; Lenzen, 
Murray, Sack, et al., 2007). These emissions are included within CHAT so as not to 
omit a significant source of emissions for which households could be considered to be 
responsible (Peters & Hertwich, 2006; Wiedmann, Lenzen, Turner, et al., 2007; 
Pandey, Agrawal & Pandey, 2010) and best estimate a household’s environmental 
                                                
9 Electricity is included in direct fuel use in this instance, although it is not technically a direct fuel as 
its use is directly subject to household decisions (Druckman & Jackson, 2009b). 
10 Although emissions from these forms of transport are small on a per capita basis, they are included 
to provide the fullest possible estimation of a household’s carbon footprint. 
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impact due to emissions (Jones, 2005). Emissions due to travel by bus and tram are 
not included due to their low contribution to national emissions and the difficulties 
associated with estimating the arising emissions at the time of CHAT’s development. 
As a result, CHAT is able to present an estimation of a household’s complete carbon 
footprint. 
 
4.3.2 Data input, conversion factors and calculations 
With the boundary and scope of emissions sources to be included defined, the data 
inputs, data sources, conversion factors and the calculations required to produce a 
carbon footprint need to be identified and incorporated into CHAT’s programming. 
 
The data input methods, conversion factors and calculations are essential components 
of a carbon footprint tool for generating an estimate of a household’s carbon footprint. 
The current literature evaluating the performance of the available carbon footprint 
tools shows that there are inconsistencies in the way these elements of a carbon 
footprint are deployed. As such, these inconsistencies are responsible for a large 
proportion of the variability observed between the outputs of the available tools.  
 
There are three issues related to data input that contribute to the variation in estimates 
of carbon emissions: the type of data requested, the accessibility of the data requested, 
and the completeness of the data input options. 
 
In general, carbon footprint tools targeted at households use one of two data input 
methods: either they require the input of specific consumption data, or they utilise 
information on behavioural factors to estimate a household’s level of consumption. 
Kenny and Gray (2009) highlight the problems associated with variable data input 
methods and the variation in the input parameters available to the user. The use of 
behavioural predictors to estimate energy consumption clearly has an inherent error in 
that the estimated energy use is not guaranteed to match the actual consumption if it 
were observed. For this reason, it is preferential for carbon footprint estimates to be 
based on primary data for actual consumption. 
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The data to be input must also be accessible, meaning carbon footprint tools need to 
draw on data and use units of measurement that are commonly available. For 
example, using therms as a measure of gas use in the domestic setting would be 
difficult as the prevailing unit on domestic bills is the kWh. The result may be that 
data is omitted from the carbon footprint or the incorrect data is input, thus affecting 
the results. Kenny and Gray (2009) observed this issue when a tool asked for the 
volume of a gas used from a gas cylinder to be input despite it being common practice 
for these cylinders to be sold by weight. It is likely the volume of gas used would be 
unknown to the household. 
 
Finally, the carbon footprint tool must offer a complete range of data input options to 
enable users to input the data that applies to their specific emissions source. For 
example, when accounting for emissions due to space heating, the available tools 
often allow the input of data for gas consumption from a gas boiler. However, while a 
common source of heating, it is not the only form available; other fuels such as LPG, 
oil, butane and wood are often used by households but are omitted from such tools 
(Padgett, Steinemann, Clarke, et al., 2008; Kenny & Gray, 2009). To enable an 
accurate carbon footprint to be produced for a household, it must be possible to input 
the specific fuels and emissions sources used, not only those used by the majority of 
households in any given region. While it may not be possible to account for every fuel 
or emissions source that may be encountered, a carbon footprint tool for use in the 
research environment should have the flexibility to have functionality added as a need 
is established beyond that required to cater for the prevailing emissions sources. 
  
Among the current suite of carbon footprint tools there are also differences in the 
conversion factors that are used, again contributing to the variability seen in the 
results (Kenny & Gray, 2009). The conversion factors are the GHG or CO2 emissions 
attributable to a unit of consumption. For example, electricity is measured in kWh so 
the CO2 conversion factor is given as CO2 per kWh.  
 
The carbon intensity of emissions sources can vary between countries meaning that 
the carbon conversion factor also changes (Padgett, Steinemann, Clarke, et al., 2008). 
For example, the carbon conversion factor for electricity generation in the UK differs 
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to that of the United States. It is not always possible to identify which conversion 
factors have been used in a particular tool making it difficult to choose an appropriate 
one for use in a particular country. 
 
To address the issues outlined above, CHAT takes the following approaches. The data 
inputs required by CHAT use commonly accessible specific consumption data where 
possible, and include inputs that would be suitable for the majority of households and 
any minority instances captured within this study’s sample. With this study being 
based in the UK, the conversion factors included within CHAT are specific to this 
region. CHAT does not contain conversion factors for other countries, thus limiting 
CHAT’s accurate use to the UK. Should it become necessary, it would be possible for 
conversion factors from other regions to be added to CHAT’s programming. 
 
The following paragraphs outline the specific methods, data sources, conversion 
factors and calculations used by CHAT for each household emissions source included 
within CHAT’s boundary. 
 
Electricity: The user is able to input electricity consumption based on kWh used per 
year, the date of that usage and their electricity supplier. 
 
To obtain the carbon emission due to electricity use, the total electricity in kWh used 
per year is multiplied by the CO2 emissions conversion factor for electricity. The 
conversion factors are taken from the UK GHG conversion factors publication from 
Defra (Defra, 2009a). CHAT uses the ‘electricity-consumed’ conversion factors 
available in this publication and stores these conversion factors for all previous years 
for which data is available within its database. CHAT’s programming identifies the 
year of the kWh usage from the entered data and selects the conversion factor 
corresponding to the year entered. 
 
As new data on ‘electricity-consumed’ conversion factors becomes available, this is 
added to CHAT’s electricity conversion factors database. CO2 conversion factors are 
used in preference to CO2e as, at the time of CHAT’s development, CO2 conversion 
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factors were available for a wider range of emissions sources.11 This has little impact 
on the final calculations as the difference between CO2 and CO2e conversion factors 
are negligible for the direct emissions sources that are considered in CHAT (Wright, 
Kemp & Williams, 2011).  
 
Supplier specific or ‘Green tariff’ specific CO2 conversion factors are not commonly 
applied within carbon footprint methodologies, although their use is being considered 
(WRI, 2015). The UK national GHG company reporting guidelines specifically 
indicate that electricity consumed through a green tariff should be reported using the 
grid average CO2 conversion factors (Defra, 2008c).  
 
Equation: !! is the total annual household electricity consumption in kWh for a particular 
year. !! is the ‘electricity-consumed’ CO2 conversion factor which corresponds to the 
year of !! consumption. !! is the total CO2 emissions for the household’s annual electricity consumption 
in a given year. 
      !!× !! = !!      (1) 
 
Fuel use: The user is able to input a household’s fuel use for heating and hot water if 
this service is not provided by electricity. The majority of households in the UK use 
natural gas as their fuel. Within CHAT, the user is able to first select their fuel type 
and then input their annual usage along with the year and date of that usage. For gas, 
this means inputting the household’s total gas use in units of consumption. 
 
CHAT uses the fuel usage readings to calculate a household’s fuel consumption over 
a period of a year. The household’s annual fuel consumption is then multiplied by the 
fuel-specific CO2 emissions conversion factor published by Defra (2009a). 
 
 
                                                
11 CO2 conversion factors are used throughout CHAT’s methodology with the exception of the indirect 
emissions calculations. 
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Equations: !! is the total annual household heating fuel consumption in kWh for a particular 
year. !! is the heating fuel CO2 conversion factor. !! is the total CO2 emissions for the household’s annual gas consumption in a 
given year. 
 !!× !! = !!     (2) 
 
Vehicle use: The user is able to input the annual mileage of a vehicle or vehicles 
owned by the members of a household. In the case of cars and vans, the user is then 
able to enter the exact make and model of each of the vehicles using options from a 
dropdown menu selection. The options available include manufacturer details, fuel 
type, engine size, make and model number. At the time of development, no database 
was available covering emissions statistics for motorbikes by specific model. For this 
reason, CHAT uses an average emissions figure for any mileage covered by a 
motorbike. 
 
Data was collected for personal use including travel to and from work and then input 
to CHAT by the user. Vehicles used for business purposes only were excluded. In 
instances where vehicles were used for both personal and business use, business 
mileage was deducted if these data were available; if these data were unavailable, a 
proportion of business use was estimated and then subtracted from the vehicle’s total 
mileage to give personal mileage use. 
 
For each vehicle entered into the program, CHAT selects the CO2 per km emissions 
associated with the specific make and model of the vehicle. The databases used 
provide information on a number of currently available cars as well as some small 
vans, e.g. the Renault Kangoo. The CO2 emissions per km for the specified vehicle 
are taken from the Vehicle Certification Agency (VCA) fuel consumption and 
emissions figures publications. Data from the most recent publication is added to 
CHAT and stored within CHAT’s programming. At the time of programming, this 
was the 2009 ‘New car fuel consumption and emissions figures publication’ (VCA, 
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2009). The vehicle emissions data from each available publication of ‘New car fuel 
consumption and emissions figures’ are also stored within CHAT’s programming to 
enable CHAT to draw on a comprehensive list of vehicles available over as great a 
time period as possible. This provides the user with the ability to identify as 
accurately as possible the exact vehicle(s) owned by the household. VCA fuel 
consumption and emissions publications are available from 2000 to 2009 (2000, 
2001a, 2001b, 2002, 2003, 2004, 2005, 2006, 2007, 2008). 
 
The CO2 emissions for the specified vehicle are multiplied by the annual mileage of 
that vehicle to give the annual CO2 emissions per vehicle. This process is repeated for 
each vehicle and added to the programme. No uplift factor is applied to account for 
‘real-world’ impacts. 
 
Provision for other personal vehicles was made within CHAT, including motorbikes 
and large vans. Databases of the same level of detail as the Vehicle and Operator 
Services Agency (VOSA) car database were not available. In place of more accurate 
data, average emission figures were used. These were taken from the Defra GHG 
conversion factor publication (Defra, 2008a) and listed in the table below. 
 
Table 4.1 Average emission factors – Motorbikes 
Engine size gCO2/Km 
<125cc 73 
125–500cc 94 
>500cc 129 
 
Table adapted from (Defra, 2008a) 
 
If a vehicle is not contained within the databases but data on the specific verifiable 
CO2 emissions are available, then these can be manually entered into CHAT and used 
within the calculations. 
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Equations: !! is the total annual mileage for a specified vehicle. !! is the CO2 emissions per mile for the specified vehicle. !! is the total annual CO2 emissions for the specified vehicle. 
 !!× !! = !!      (3) 
 
Train: The user is able to input individual train journeys by entering the starting 
station and the final station of a journey. Within this program, each time a change of 
trains is undertaken, this is counted as the end of one journey and the beginning of 
another. This is a necessary requirement because of the way CHAT calculates the 
distances of each train journey. For example, if travelling from Guildford to 
Eastbourne, the traveller would generally have to take a train from Guildford to 
Gatwick and then change to take a train from Gatwick to Eastbourne.12 To input this 
journey into CHAT, the user should input one journey with Guildford as the starting 
station and Gatwick as the destination station. Then the user should input a second 
journey with Gatwick as the starting station and Eastbourne as the destination station. 
 
The user is also able to enter whether the journey was a return or single and the date 
and year the journey was undertaken. To assist data input, the user is also able to 
specify how many times each journey is undertaken either on a weekly, monthly or 
yearly basis. 
 
The train journey CO2 emissions are calculated by utilising the journey information: 
the starting station and destination station. This information allows CHAT us to 
calculate the mileage of each train journey. To calculate the mileage of each journey, 
CHAT utilises the Complete Rail Timetable (CRT), which is published by National 
Rail (Network Rail, 2008). The CRT is stored in CHAT as a database. This 
publication contains the journeys available on the rail network, each station on the 
route, and mileage associated with each stage of the journey (from one station to the 
next) in a cumulative total. 
                                                
12 The information on these journeys was correct at the time of writing. 
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Using the starting and destination stations, CHAT identifies the routes available to 
make the complete journey. The distances associated with each of the available routes 
for the journey are returned from the CRT database. CHAT then selects the shortest 
mileage route available and uses this as the mileage value for the journey.  
 
The mileage is then multiplied by the CO2 emissions per km conversion factor for an 
electric train. The conversion factor for electric trains is taken from the methodology 
paper for ‘Transport Emission Factors’ (AEA, 2008). This emission factor is based 
on the total electricity consumed by the railways over a year and the total number of 
passenger kilometres (AEA, 2008). 
 
The CRT publication also contains data which would allow the route to be classified 
as diesel or electrified, increasing the accuracy of the emissions calculations. The 
current CO2 emissions factor for the national rail network is a combined factor for 
electric and diesel routes, meaning at this time additional accuracy could not be 
obtained (AEA, 2008). This functionality could be added at a future date as additional 
conversion factors become available. 
 
Equation: !! is the total annual mileage for each specified rail journey. !! is the CO2 per passenger km conversion factor for rail travel. !! is the total annual CO2 emissions per rail journey. 
 !!× !! = !!      (4) 
 
Aviation: The user is able to input any flights taken by members of the household. 
The user is required to input the starting airport and the destination airport. Within 
this program, the user should enter each direct flight that is taken. For example, if a 
journey is taken from Heathrow, England to Sydney, Australia, this may be done as a 
single direct flight. This should be entered into CHAT by selecting Heathrow and 
Sydney as the starting and destination airports respectively. However, if the same 
journey is done but with a stop-over in Hong Kong, this should be entered into CHAT 
in two parts. First enter Heathrow, England as the starting airport and Hong Kong as 
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the destination airport. Then input the second part of the journey with Hong Kong as 
the starting airport and Sydney, Australia as the destination airport. 
 
The user is also required to enter the date and year of each flight, whether it is a return 
or one-way flight, and the number of travellers. Aviation emissions due to business 
travel were excluded from the data collection.  
 
After entering the starting airport and the destination airport, CHAT identifies the 
longitude and latitude of the selected airports. CHAT does this by utilising a global 
airport database based on the final Digital Aeronautical Flight Information File 
(DAFIF), which contains the longitude and latitude of the world’s airports.13 
 
Using the longitude and latitude of each of the airports, the Greater Circle calculation 
is used to calculate the mileage between the two geographical locations. If the flight is 
selected as a return flight, CHAT will multiply the calculated mileage by two to 
account for the return flight. If the flight is a one-way flight, CHAT will multiply the 
journey by one. These calculations give a total mileage for the flights taken. 
 
With the calculated total mileage, CHAT selects which aviation CO2 conversion 
factor to use. Flights are divided into short-haul, medium-haul and long-haul, each 
with a differing CO2 conversion factor. The conversion factors are taken from Defra’s 
Methodology Paper for ‘Transport Emissions Factors’ and are given as CO2 
emissions per passenger km, based on the average load factors for each flight type 
(AEA, 2008). A short-haul flight is defined as less than 520 km, a medium-haul flight 
as between 520 km and 3700 km, and a long-haul flight as anything over 3700 km 
(AEA, 2008). The impact of seating class was not included within CHAT, although 
CO2 conversion factors accounting for seating class are now available and could be 
included in future versions. 
 
With the total distance miles calculated and the correct conversion factor selected, 
CHAT multiplies the total mileage by the selected conversion factor to give the total 
                                                
13 This database has not been available since 2006. For this reason, any newly constructed airports have 
to be added manually. The longitude and latitude of international and national airports are commonly 
available through airports’ official websites. 
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emissions for the flights taken based on one traveller. The figure for a single 
traveller’s total emissions are then multiplied by the total number of travellers to give 
the total emissions due to each flight taken by a household or an individual household 
member.   
 
Equations: ! is the Greater Circle distance. ! is the equatorial radius ( km) !! is the starting latitude. !! is the destination latitude. !! is the starting longitude. !! is the destination longitude. !! is the number of times the distance was travelled, i.e. once for a one-way 
journey and twice for a return journey. !! is the CO2 emissions per passenger km for aviation. !! is the number of travellers from the household travelling on the route. !! is the total route CO2 emissions associated with a specified aviation route and 
number of travellers. 
 ! = ! !"#!! !"#!!! !"#!!! !"# !! − !! + !"#!! !"#!!   
         (5) 
 !! is the Greater Circle distance multiplied by the number of times the specified 
flight was made.  
 !! = !×!!       
       (6) 
 !! = !!× !! ×!!     (7) 
Ferry: The user is asked to enter any ferry journeys that have been undertaken by 
household members. Each ferry journey should be entered individually, listing each 
≈ 6378
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starting and destination port. The user is also asked to input the number of travellers 
from the household on each journey and the date and year of the journey. 
 
CHAT uses the port-to-port information supplied by the user to search a marine 
transport database and return the mileage associated with the entered route. The 
marine transport database is a custom database listing the most common transport 
ferry routes throughout Europe. This list is not exhaustive and new routes are added 
as they are discovered. The database was created by identifying the top European 
ferry routes, and calculating the mileage of each of these routes using a marine chart 
plotter. 
 
CHAT uses the route mileage to calculate the CO2 emissions associated with the route 
taken. The route mileage is multiplied by the CO2 emissions per passenger km 
conversion factor for mixed passenger and vehicle ferries (RoPax ferries). This 
conversion factor is based on average loads and user types, e.g. freight, passenger 
with car, foot passenger.  
 
The CO2 conversion factor is from the Defra methodology paper for ‘Transport 
Emission Factors’ (AEA, 2008). The figure for the CO2 emissions for a single 
passenger is then multiplied by the total number of travellers from the household. If a 
return journey is made, then the total CO2 emissions for a single journey are 
multiplied by two. This process is repeated for every ferry route entered by the user. 
 
Equation: !! is the route mileage for the specified journey accounting for single or return 
journeys. !! is the CO2 conversion factor for a RoPax ferry per passenger km. !! is the number of travellers on the journey. !! is the number of times the journey is undertaken with the same number of 
travellers. !! is the total CO2 emissions due to the specified ferry journey undertaken and 
the number of times this journey was made. 
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!! = !!× !! ×!! ×!!
    
(8) 
 
Embedded emissions: To enable an estimate of the embedded emissions in the goods 
and services consumed by households to be included, the user enters into CHAT the 
income decile that the household falls into based on the household’s annual gross 
income.  
 
From this, CHAT is able to identify the expected expenditure associated with that 
particular income decile. The income deciles, associated expenditure and expenditure 
categories are held as a database within CHAT and are adapted from data available 
through the UK Expenditure and Food Survey (EFS) (ONS, 2004a, 2006). The EFS 
lists the average expenditure made by UK households across various expenditure 
categories. The high-level expenditure categories included are as follows:14 
 
• Housing 
• Fuel, light and power 
• Alcoholic drinks 
• Food 
• Tobacco 
• Clothing and footwear 
• Household goods 
• Domestic and paid services 
• Personal goods and services 
• Motoring expenditure 
• Travel and non-motor vehicle expenses 
• Leisure goods 
• Entertainment, education, holidays, betting 
• Savings, investments, money transfers, credit 
 
                                                
14 Each of these high-level expenditure categories is included within the CHAT methodology. The 
exceptions are fuel, light and power, and parts of motoring expenditure, travel and non-motor vehicle 
expenses. These categories are excluded as the associated emissions are estimated through the other 
areas of data collection in CHAT. 
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CHAT uses the average household expenditure and the income decile expenditure 
entered by the user. These data are used to calculate an expenditure ratio between the 
average expenditure as per the EFS (ONS, 2006) and the expenditure associated with 
the income decile entered by the user. See equation 9.  
 
CHAT then uses this expenditure ratio to help calculate the CO2 emissions associated 
with the user input income decile and the related expenditure.  
 
To calculate the average CO2e emissions associated with each expenditure category, 
CHAT utilises CO2e intensity data by economic sector allocated to COICOP category 
(Classification of Individual Consumption According to Purpose), generated as part of 
the Surrey Environmental Lifestyles Mapping (SELMA) framework (Druckman & 
Jackson, 2009a). Each CO2e intensity by COICOP category is mapped to the 
corresponding expenditure category. This gives the average CO2e emissions per 
expenditure category.  
 
CHAT uses the average CO2e emissions per expenditure category and the expenditure 
ratio between average expenditure and the user-selected income decile calculated in 
equation 9. Multiplying these together gives the CO2e emissions per expenditure 
category per user-selected income decile. See equation 10. 
 
The resultant estimated CO2e emissions per expenditure category per user-selected 
income decile for each expenditure category are then summed. This provides a total 
estimate of the CO2e emissions attributable to the household’s embedded emissions. 
See equation 11. 
 
Equations: ! is the income decile. ! is the expenditure category. !!! is expenditure by household in income decile ! in expenditure category !. !!! is average expenditure by household by the average income decile !  in 
expenditure category !. !!! is the ratio between the income decile ! for expenditure category !. 
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 !!! = !!!!!!     (9) 
 !! is the average CO2e emissions per expenditure category. !! is the CO2e emissions for expenditure category ! for income decile !. 
 !! = !!!×!!     (10) 
 
   !!!!!!!! = !!!!!!!!! ×!!     (11) 
 
Total household emissions: CHAT takes the data that have been entered and 
converted into CO2 emissions for each category (electricity, gas, car, train, aviation, 
ferry and embodied) and places them into the year in which the emissions occurred. 
With each of the emissions placed into the correct year, CHAT sums each of the 
categories to give the total emissions for each year. 
 
Presentation of results: CHAT takes the emissions data that have been ordered by 
year and converts them into four graphs.  
 
CHAT produces a bar chart showing the household’s total emissions per year to allow 
the user to see any change or variation in total emissions over time. CHAT produces 
two graphs of this nature, one which only displays direct emissions and one which 
includes both the household’s direct and indirect emissions. 
 
CHAT also produces two pie charts. CHAT takes the most recent year for which 
household emissions are available and creates a pie chart to show what percentage 
each of the household’s emissions categories is responsible for. CHAT produces two 
of these charts, one displaying only a household’s direct emissions and a second 
displaying both direct and indirect emissions. 
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Comparison of household emissions: With households lacking experience of 
interpreting their energy consumption and associated carbon emissions, a comparison 
figure was included to provide the participants of this study with some context in 
these areas. 
 
Within the results CHAT presents, it provides a comparison, comparing the users’ 
data with the average emissions from a UK household. The average emissions for a 
UK household are taken from the Act on CO2 Calculator: Data Methodology and 
Assumptions Paper, table 7 (Defra, 2008b). This provides average emissions for UK 
households’ direct emissions including home use, appliances and travel. 
 
To provide a comparison for embodied emissions, CHAT uses its own estimate of the 
embodied emissions attributable to the average income decile for UK households. 
These emissions are then added to the average UK household’s direct emissions from 
the Act on CO2 Calculator: Data Methodology and Assumptions Paper to provide an 
estimate of total emissions attributable to a household. 
4.4 Field testing of CHAT 
With CHAT being a newly developed software program, it was necessary to test the 
program to ensure that it could perform its required functions and fulfil its function to 
facilitate this study. CHAT was subjected to field trials to test three key elements: the 
integrity of the CHAT program, the ease of data entry into CHAT, and the availability 
of suitable household data. 
 
Three local households volunteered to provide the data necessary to enable their 
carbon footprint to be estimated. All of these trial carbon footprints were scheduled 
several days apart in order to allow time for the CHAT program to be de-bugged and 
amended if required. 
 
During the field trials, several programming bugs were found, mainly around the 
manipulation of the data entered by the user, and erroneous data entries in the 
databases utilised by CHAT. As each issue was identified, it was located and adjusted 
to provide the correct functionality. In the final field trial, the program functioned 
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without any noticeable issues or errors. 
4.5 Comparison of CHAT with other carbon footprint tools 
The final stage of development for the CHAT program involved a comparison of 
CHAT’s performance on calculating a carbon footprint in comparison to other 
available carbon footprint tools. 
 
The assessment of CHAT’s accuracy was carried out by drawing on the work of 
Bottrill (2007). Bottrill carried out an assessment of the relative performance of a 
number of carbon calculators (Bottrill, 2007). The household energy consumption 
data used in Bottrill’s study was entered into CHAT. These data is outlined in Table 
4.2. Using these data, CHAT’s performance could be easily and readily compared to a 
number of other available carbon footprint tools. 
 
Table 4.2 Annual consumption data used to test carbon footprint tools  
Information Data Input 
General household information 3-person household 
  
Semi-detached house, built in the late 1970s to early 
1980s 
  100 m2 or 1080 ft2 floor area 
  Gas central heating, with combi-boiler 
  Partial double glazing, some energy efficient light bulbs 
  
Household energy consumption per year Gas: UK 20,000 kWh (6667 kWh pp), 638,000 
  cubic feet (213,000 cubic feet pp), £380/yr 
  
Electricity: UK 3600 kWh (1200 kWh pp), 
£324/$360/yr 
  
Transport use per year Car: 1.4 litre petrol engine, 35 mpg, 6,250 miles / 
  10,000 km, 2003 Honda Accord (automatic) 
  Train: 1,625 miles/2,600 km 
  Flights: 1 return flight from London to New York 
Adapted from (Bottrill, 2007)  
 
Table 4.3 outlines the results obtained from CHAT when entering the same data as 
was entered into various other carbon footprint tools by Bottrill. The summary results 
presented by Bottrill were presented in per person emissions. CHAT is designed to 
show total household CO2 emission figures. To enable a comparison between the 
outputs from CHAT and the mean of the results obtained in Bottrill’s study, the 
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output from CHAT has been adapted to provide household emissions on a per person 
basis. To achieve this the outputs for each category from CHAT were divided by the 
number of persons in the household, three in this instance, to enable comparison 
between the two sets of results. 
 
Table 4.3 Comparison of CHAT results with summary results from Bottrill 2007 
 
Household CO2 emissions per person by 
emissions category  
Total household 
CO2 emission per 
person   Home Car Train Aviation   
Bottrill mean15 1.82 1.82 0.16 2.22  5.79 
Bottrill minimum 1.36 1.15 0.1 1.12  3.92 
Bottrill maximum 2.04 2.25 0.2 6.09  10.28 
CHAT results 2.01 1.33 0.16 1.23  4.72 
 
The results in Table 4.3 show that CHAT performs within the minimum and 
maximum range of all the carbon footprint tools tested within Bottrill’s study. While 
this in itself is no absolute guarantee of CHAT’s accuracy, it does enable CHAT’s 
performance to be evaluated relative to other available carbon footprint tools. The 
results show that CHAT performs within expected parameters for a carbon footprint 
tool of this type. It should be noted that the indirect emissions section of CHAT was 
not tested against any other available footprint as the lack of transparent 
methodologies make it difficult to effectively evaluate and compare results. 
4.6 Summary 
The development of CHAT provides a functional tool to enable the estimation of a 
household’s carbon footprint. As well as including the emissions sources more 
commonly included within a carbon footprint, such as electricity use and fuel use for 
heating, it also includes a range of commonly used transport options. By including a 
complete suite of potential emissions sources, CHAT can provide the researchers 
using the tool with a more comprehensive estimation of a household’s carbon 
footprint. 
 
                                                
15 The figures presented under the title of ‘Bottrill mean’ are the mean of the outputs generated by each 
of the carbon footprint tools tested within Bottrill’s study.  
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Added to this, CHAT draws in features that at the time of development had not been 
seen in a single tool. Previously, carbon footprint tools allowing specific rail journeys 
or specific vehicle types to be input were only available as standalone tools. Including 
this level of specificity within a tool to estimate a complete carbon footprint has its 
benefits. As well as supporting the comprehensive estimation of the carbon footprint, 
it also provides the user with additional opportunities for discussion with research 
participants allowing specific actions and travel options to be discussed and reflected 
in the results. It also supports the engagement of the participants, by providing them 
with a more personal and engaging estimate of the GHG emissions associated with 
their energy use than was perhaps accessible before. The ability to input specific 
details such as exact train journeys taken and the specific vehicles owned gives a 
sense that the estimated carbon footprint actually applies to the household. CHAT can 
also provide feedback to the household on any energy saving actions they decide to 
implement as a result of seeing their carbon footprint, thus facilitating engagement 
and interaction. 
 
CHAT’s development highlights significant issues that remain with estimating a 
household’s carbon footprint, namely the ambiguity and confusion that remains in 
estimating a household’s carbon footprint through the inclusion or exclusion of 
differing emissions sources. This is compounded by the shortage of effective tools to 
facilitate this process, particularly within the research arena, and the lack of tools 
designed to provide emissions estimates based on households’ specific actions and 
choices. 
 
CHAT has addressed a number of limitations identified in similar tools making it 
complementary to this study’s objectives, facilitating the discussions around energy 
saving opportunities and what level of savings might be achievable, and enabling the 
households’ performance to be tracked across the study and fed back to them. 
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5  Who are you calling average? Analysis of the households’ 
carbon footprints and emissions reductions  
5.1 Introduction 
This chapter aims to present the findings obtained from the estimation of each 
household’s carbon footprint, assessing their emissions and energy use prior to the 
study, and the reductions in emissions the households were able to achieve during 
their participation in this study. The households’ level of environmental concern will 
also be reported, assessing whether environmental concern is related to reductions in 
energy use. 
 
Data on energy use were collected for three years for each household, including the 
year in which the study took place. The purpose of collecting these data was twofold: 
firstly, to understand how much energy households are using and the size of their 
carbon footprints that arise from this energy use, and secondly, to provide a base year 
level of emissions against which the household’s emissions during the year of study 
could be compared, and the success of their attempts to reduce their emissions could 
be assessed. Data was collected across a range of different types of energy use 
including electricity use, fuel used for space heating and hot water, and transport. The 
data were collected using CHAT, a carbon footprint tool, which then calculated the 
estimated emissions associated with the energy used in each of these areas. 
 
Initially, this chapter will look at the households’ level of environmental concern to 
understand their level of awareness and the environmental views the households enter 
this study with. Following this, it will review the trends visible in the households’ 
emissions data, outlining the energy used and arising emissions and any relationships 
that are visible with socio-demographic factors. Attention will then be turned to 
assessing what reductions the households were able to make in their emissions by 
lowering their energy use. The type of households able to make reductions, the size of 
these reductions and the sources of energy use households were able and not able to 
adapt will be discussed. 
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5.2 Environmental concerns 
Each member of the households completed two questionnaires at the beginning of the 
study (S1 in Table 3.1). The participants completed both the Portrait Values 
Questionnaire (PVQ) and the New Environmental Paradigm (NEP).  
Table 5.1 shows the number of respondents completing each of the two surveys. The 
table also shows that all of the participants in the study were of a suitable age (over 16 
years of age).  
 
It should be noted that the households that agreed to participate in this study knew 
that the study had a focus on household energy consumption and that they would be 
discussing their own energy use as part of the study. Given this self-selecting bias, it 
may be expected that the participants in this study would display a higher level of 
environmental concern. Equally, this may also have had an impact on the participants’ 
responses during the study; consequently, the findings from this study should 
acknowledge the potential bias present in the participants and this should be 
considered when interpreting the findings. 
 
Table 5.1 Survey response rates16 
Survey Survey responses 
Participants 
over age of 16 
PVQ 47 50 
NEP 47 50 
 
Dunlap and Van Liere originally developed the NEP in 1978, containing a set of 12 
statements (Dunlap & Van Liere, 1978). Revised in 2000, it now contains a set of 15 
statements concerning the environment (Dunlap, Van Liere, Mertig, et al., 2000). The 
NEP provides a measure of environmental beliefs used by many studies to predict 
environmental attitudes. 
 
Forty-seven of the participants within the study completed the NEP section of the 
survey and indicated how much they agreed or disagreed with each of the 15 
statements. The participants’ answers were scored using the Likert scale with 1 = 
                                                
16 The number of participants is higher than the number of survey responses due to an absence of 
survey responses from some participants. 
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Strongly disagree, 2 = Mildly disagree, 3 = Unsure, 4 = Mildly agree, 5 = Strongly 
Agree. The participants’ level of environmental concern was calculated by adding 
each of the participants’ scores across the 15 statements. Scores could range from 15, 
indicating low environmental concern, to 75, indicating high environmental concern, 
with 45 being the mid-point score. The average environmental concern among the 
participants of this study was high; the mean response score across the 15 statements 
was 51.8, with a standard deviation of 1.3. The internal consistency of this scale was 
tested using Cronbach’s alpha, which provides an estimate of the reliability of the 
survey. The internal consistency of the NEP scale appeared to be sufficient with a 
consistency of 0.82. The distribution of participants’ responses to the NEP survey was 
weighted to beyond the mid-point value, with 76% of the participants scoring above 
45. This indicates the group members possess a high level of environmental concern. 
The responses to the individual NEP questions showed that there was support for the 
idea that there are limits to the resources available to mankind (NEP statements 6 and 
1) with mean responses of 2.0 and 3.7 respectively. Support was also indicated for the 
idea that the balance of nature is being upset with the earth unable to cope with the 
impacts caused by modern industry (NEP statement 3, 8 and 13) with mean responses 
of 3.6, 3.7 and 3.8 respectively. The average responses to each of the NEP survey 
questions can be seen in Table 5.2. 
 
Participants were also asked to complete the PVQ, originally developed by Schwartz 
(1992). The purpose of this survey is to identify the values held by the participants of 
this study and whether these values reflect environmental concerns. The values are 
derived from universal requirements for life and can be grouped into ten motivational 
clusters: benevolence, universalism, self-direction, stimulation, hedonism, 
achievement, power, security, conformity and tradition. These in turn contribute to 
four higher-order values: openness to change, conservation, self-enhancement and 
self-transcendence. 
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Table 5.2 New environmental paradigm mean participant responses 
 
NEP Questions 
SA 
% 
MA 
% 
US 
% 
MD 
% 
SD 
% 
Mean S.D. Var 
1 
We are approaching the limit of the 
number of people the earth can support 
30.4 30.4 23.9 6.5 8.7 3.7 1.2 1.5 
2 
Humans have the right to modify the 
natural environment to suit their needs 
13.0 34.8 15.2 26.1 10.9 3.1 1.3 1.5 
3 
When humans interfere with nature, it 
often produces disastrous consequences 
37.0 30.4 8.7 17.4 6.5 3.7 1.3 1.7 
4 
Human ingenuity will ensure that we do 
NOT make the earth unliveable 
15.2 19.6 34.8 26.1 4.3 3.2 1.1 1.2 
5 
Humans are severely abusing the 
environment 
39.1 32.6 8.7 6.5 13.0 3.8 1.4 1.9 
6 
The earth has plenty of natural resources if 
we just learn how to develop them 
6.5 2.2 13.0 37.0 41.3 2.0 1.1 1.2 
7 
Plants and animals have as much right as 
humans to exist 
56.5 21.7 0.0 10.9 10.9 4.0 1.4 2.0 
8 
The balance of nature is strong enough to 
cope with the impacts of modern industrial 
nations 
23.9 32.6 28.3 10.9 4.3 3.6 1.1 1.2 
9 
Despite our special abilities, humans are 
still subject to the laws of nature 
52.2 30.4 2.2 4.3 10.9 4.1 1.3 1.7 
10 
The so-called ‘ecological crisis’ facing 
humankind has been greatly exaggerated 
13.0 28.3 26.1 26.1 6.5 3.2 1.2 1.3 
11 
The earth is like a spaceship with very 
limited room and resources 
21.7 32.6 17.4 23.9 4.3 3.4 1.2 1.4 
12 
Humans were meant to rule over the rest of 
nature 
26.1 37.0 15.2 6.5 15.2 3.5 1.4 1.8 
13 
The balance of nature is very delicate and 
easily upset 
32.6 41.3 6.5 17.4 2.2 3.8 1.1 1.3 
14 
Humans will eventually learn enough 
about how nature works to be able to 
control it 
26.1 21.7 21.7 28.3 2.2 3.4 1.2 1.5 
15 
If things continue on their present course, 
we will soon experience a major ecological 
catastrophe 
23.9 21.7 23.9 23.9 6.5 3.3 1.3 1.6 
Notes: SA=Strongly Agree, MA=Mildly Agree, US=Unsure, MD=Mildly Disagree, SD=Strongly Disagree, 
S.D.: Standard Deviation, Var: Variance 
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Forty-seven participants completed the shortened PVQ survey as used in the 
European Social Survey, indicating to what extent they agreed or disagreed with each 
of the questions. The participants’ answers were scored using the Likert scale with 1 = 
Very much like me, 2 = Like me, 3 = Somewhat like me, 4 = A little like me, 5 = Not 
like me, 6 = Not like me at all.  
 
The participants responded with a high mean score for the self-transcendence value, 
scoring 4.70. Self-transcendence has been identified as being most closely related to 
environmental concern (Schultz & Zelezny, 2003). This result adds support to the 
findings from the NEP responses that also suggests a high level of environmental 
concern among the participants. The participants also responded with a high score for 
‘openness to change’. As the value’s title suggests, this indicates that the participants 
of this study are open to change, new experiences and ideas. 
 
The results from both surveys indicate that the participants in this study have a high 
level of environmental concern and that they are open to the prospect of change and 
trying new ideas. Based on these results, two things should be noted. Firstly, as might 
be expected given these participants willingly chose to participate in an energy study, 
the survey confirms the participants possess a high level of environmental concern. 
This may in turn influence their views and responses during the study. The second is 
that the participants are open to change, so they may be more willing to adopt changes 
into their lifestyle to adapt their energy use. 
 
However, while they may have a high level of environmental concern, the participants 
were less sure of their own environmental impact. During the initial interview (S3 
inTable 3.1), the households were asked whether they had any thoughts on what the 
size of their carbon footprint might be. When asked, participants were hesitant in their 
replies and struggled to articulate their views on their level of energy consumption. 
The issue was with being able to quantify their energy use: they were not aware of 
how much they used, what it would be measured in and were often unsure whether 
they consume too much or very little. 
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Sue: ‘I’ve got absolutely no idea what it might be because to me it’s, it’s this big 
overall number that almost doesn’t mean anything to me.’ Household 22 
 
Shirley: ‘I wouldn’t like to say.’ 
Darren: ‘I wouldn’t know. I really wouldn’t.’ Household 15 
 
There was a tendency for households to compare themselves to ‘the average’, using it 
as a point of reference for how they viewed their own consumption. Even using this 
reference point, there was still a degree of uncertainty as Ann and David show: 
 
Ann: ‘Um, huge, I would imagine…I dunno, I would say probably average.’ 
David: ‘My interpretation of average would be terrible, actually…I would say we are 
probably not above average…I don’t know…I wouldn’t say we were under 
average, I would say we, we’re on the wrong side of average.’ Household 13 
 
The high level of environmental concern shown by the participants in their survey 
responses to this study has not translated into a high degree of awareness or 
knowledge of their energy use and carbon footprint. This would support Darby’s view 
that households often have little idea of the amount of energy they consume (Darby, 
2006) and that of Whitmarsh et al (2010) who found that few among the public are 
aware of what a carbon footprint is. 
5.3 Households’ CO2 emissions and their reactions 
Each of the households completing the study participated in two carbon footprint 
sessions. The aim was to understand the energy consumption patterns of the 
participants, and to enable the participants themselves to gain some perspective on 
their energy consumption and associated emissions. 
 
The first carbon footprint was conducted at the start of the study with the second 
carried out before the final interview. The initial carbon footprint collected data 
covering a retrospective period spanning two years (2008-09 and 2009-10), with the 
second collecting data relating to the year of study (2010-2011). Data was collected 
on household fuel consumption, travel using personal vehicles, rail and flights.  
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Figure 3 shows the results of the carbon footprints for each of the participating 
households. The estimated carbon footprint for each participating household can be 
viewed in appendix A pages XXI–XXV. 
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Figure 3: Estimated household CO2 emissions per annum 2008-09, 2009-10 & 2010-1117 
 
                                                
17 The carbon footprints displayed contain emissions due to household fuels, personal vehicle use, public transport and aviation. These figures exclude emissions due 
to the consumption of goods and services. This is reflective of all carbon footprint data presented in this study unless explicitly stated otherwise. 
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With each household’s carbon footprint estimated, the households were shown the 
results of their own carbon footprints for the previous two years prior to the study. 
The average carbon footprint for a UK household was presented alongside their own 
to provide them with a sense of perspective and relative performance. The households 
were shown their carbon footprints during S3 (see Table 3.1). This allowed them to 
see, for the first time, the level of GHG emissions attributable to their lifestyles. The 
response this appeared to generate was one of shock and surprise: 
 
Shirley: ‘I’m quite shocked, actually.’ 
Interviewer: ‘What is it that shocks you?’ 
Shirley: ‘Well, because it’s gone up so much….I’m really surprised. God. So what do 
we do? What else can I, I mean, oh dear.’ Household 15 
 
Sarah: ‘…ten tonnes sounds like a very, like a lot…’ Household 28 
 
There was even disappointment for some households when they found they were 
above the national average. 
 
Gemma: ‘I’m a little disappointed that I’m just average…ashamed, I suppose… yeah, 
it’s quite surprising as well…with one person in this house.’ Household 7 
 
But equally there was excitement and enthusiasm from those who viewed their carbon 
footprint as performing well, or better than expected. 
 
Christine: ‘Wow…I didn’t think I had used that much less…(it’s) like I’m contributing 
something good, like below average, which is good.’ Household 14 
 
The households were taken aback once presented with their carbon footprints. Seeing 
for the first time the amount of emissions attributable to their lifestyles was clearly a 
shock to them. There was a sense among those who viewed their performance as less 
than ideal that something needed to be done but they were not sure what action they 
could take. On occasion, they looked to me, seeking a ‘professional’s’ advice: 
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Shirley: ‘Crikey…so what do we do?’ Household 15 
 
And reassurance that the behaviours that generated their emissions were ‘normal’: 
 
Sarah: ‘I don’t want to feel guilty about having a holiday every few years…, is that 
bad? Do you go on holidays?’ (Implying taking flights) 
Interviewer: ‘Yes, I have.’  
Sarah: ‘Good that’s alright then. I don’t think I could be someone that says right I’m 
never going to fly ’cause you miss out on a lot of you know, we like travelling.’ 
Household 28 
  
The level of surprise from the participants is consistent with their lack of prior 
knowledge of their own energy use. For all the households this was the first occasion 
in which they had seen a graphical representation of their GHG emissions as a proxy 
for their energy use, and perhaps understandably it caused some concern. The seeking 
of reassurance was something seen in some of the households who wanted to clarify 
that their energy use was not out of the ordinary. The responses show how that the 
carbon footprints did stimulate conversation between the members of each household 
and the researcher, a point that will be returned to later on in this thesis. 
5.4 Variation in households’ emissions 
The estimates of each household’s carbon footprint show that a degree of variability 
exists between each of the households. Those with emissions perceived as high by the 
household, usually those performing above the national average figure, were surprised 
at the quantity of emissions that could be attributed to the actions that made up their 
lifestyles. Equally, there were those who viewed their carbon footprints as performing 
well, typically below the national average, who were more excited and felt good about 
their carbon footprint. The estimated emissions varied by a range of 26.6 tCO2. The 
lowest estimation of per annum emissions was 3.4 tCO2, with the highest being 30 
tCO2. Household 19, occupied by Julia, achieved the lowest estimated emissions. 
Julia lived on her own in a third-storey flat in the suburbs of a town and can be 
thought of as a high earner. Falling into income decile 7, Julia’s earnings are towards 
the higher end of the decile range. In the survey responses, Julia also showed a high 
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level of environmental concern scoring 61 in the NEP survey, well above the mid-
point score. Household 17 achieved the highest score in the NEP survey, occupied by 
Christian and Erica, a couple with no dependent children living in their detached 
house not far from the centre of a town. Classed as high earners in income decile 9, 
they too showed a degree of environmental concern scoring above the mid-point. 
Erica outscored Christian with the scores being 60 and 55 respectively. These two 
households, at the extremes in terms of their estimated annual CO2 emissions, 
illustrate that the emissions generated can vary significantly from one household to 
the next. There are enough similarities between the two households that they may be 
expected to produce similar quantities of emissions: they both have a high degree of 
environmental concern, and their earnings are towards the higher income deciles. 
However, there are differences between them: one lives in a larger dwelling and has 
one additional person living in the property, both factors that are known to affect the 
energy use and emissions of a household (Defra, 2008d). They are also undertaking 
different activities; for example, while not retired, Christian and Erica worked part-
time, meaning they had time available for other pursuits. They chose to use this time 
to take part in activities and see events, which often involved travel, and sometimes 
this was abroad, often travelling by plane, but also within the UK travelling by car. 
Julia, on the other hand, worked full-time, and did not travel abroad when her 
estimated emissions reached their lowest point. So what led to the difference between 
these two households’ emissions? 
 
Across the participants in this study, their high level of environmental concern, 
indicated by their responses to the NEP, offered no explanation of their annual 
emissions. Using a regression analysis, environmental concern shows no relationship 
to the emissions generated by each of the participating households achieving an R2 
value of 0.005. While this study contains a small sample, this is consistent with the 
findings of other studies, and serves to reinforce the understanding that having 
concern for the environment (environmental attitudes) does not mean that individuals 
will act in accordance with that concern or attitude (Kollmuss & Agyeman, 2002).  
 
With environmental concern removed as having a significant impact on households’ 
energy consumption, our highest and lowest emitters, Julia and Christian and Erica, 
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have only their high incomes left in common. A number of socio-demographic factors 
influence our energy consumption (Defra, 2008d). Early work by Hillman and 
Whalley (1983) as well as more recent work by Greening (2004) shows how a 
population can have different levels of emissions by categorising them into various 
sub-groups defined by socio-economic factors, demographics and other distinguishing 
characteristics. Depending on the characteristics of a household, one would expect a 
higher or lower level of energy demand and associated emissions. Similar variations 
in household emissions have been shown by Fahmy et al (2011) and White et al 
(2010), identifying income as the main determinant, demonstrating a clear upward 
trend in household emissions as household income increases. Perhaps keen to explain 
or justify the size of their carbon footprints, these differing socio-demographic factors 
were identified by the households in this study as affecting their energy consumption 
and therefore emissions. Gemma noted that although she was living on her own, she 
lived in a large semi-detached house that she had to heat but was not necessary for 
one person: 
 
Gemma: ‘to be fair to me, now that sounds awful, but I think the size of this 
house…that this is a waste, (with) one person in this house for a lot of the 
time is nothing more than a sorry waste.’ Household 7 
 
Similarly, Ann and David were aware that their family and house were larger than 
average, which meant they expected the emissions to be relatively high compared to 
others: 
 
Ann: ‘we are above average with the number of people that live in our house, we 
would expect to be above average on that chart anyway.’ 
David: ‘It’s an average size house, we’ve got more kids so I don’t know, I would 
expect us…I mean, I expected us to be high, you know.’ Household 13 
 
So while their incomes are both high in relative terms, Christian and Erica have a 
higher income level and would be expected to be higher than Julia’s emissions. 
Whether it would be expected to be circa 26 tCO2 higher in a single year is less 
certain, and ascertaining whether this is expected or not falls outside of the scope of 
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this study. 
  
What these data begin to show is that the emissions of the households in this study 
tend to follow the expected patterns established in the literature for particular socio-
demographic variables. Figure 4: Mean annual CO2 emissions by household type 
shows the emissions sources in tCO2 attributed by household type. Each of these 
averages compare well with other published research (Fahmy, Thumim & White, 
2011). Single occupancy participants emitted the lowest levels of CO2 on average, 
while couples with no dependants and those with two or more dependants emitted the 
highest levels of CO2, averaging between 10 and 12 tCO2 respectively. The general 
trend is an increase in emissions with the increase in the number of residents in the 
household, the exception being couples with no dependants. Estimates of this group’s 
emissions were higher across all emissions sources compared to other household 
types, but the largest increases were observed in transport. Emissions from vehicles 
and aviation were 4.2 and 4.9 times higher respectively compared to the lowest 
average emitters. This suggests that this group is more mobile than other household 
groups, and reflects the behaviours of Christian and Erica, the household with the 
highest emissions. 
 
 
Figure 4: Mean annual CO2 emissions by household type 
Data from this study also shows that on average, a household’s emissions increase as 
their level of income increases (see Figure 5), corroborating the existing literature 
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(Gough, Abdallah, Johnson, et al., 2011). While the highest income decile does not 
show the highest average level of emissions, this is most likely a reflection of the 
sample size and composition, which was not selected to be fully representative of 
incomes. Between income deciles, the consumption of household fuels remains 
relatively consistent; the highest emitters show emission levels 1.6 times higher than 
the lowest emitters. The increase in emissions between the income deciles is mainly 
situated within emissions arising from transport. The largest difference in mobility 
can be seen in the quantity of air travel undertaken by the higher-income households. 
The demand for flights has been linked to income, with wealthier individuals driving 
the increase in demand (Brons, Pels, Nijkamp, et al., 2002; Brand & Preston, 2010). 
The highest average aviation emissions in this sample are attributable to income 
decile 9, with their emissions being 19 times higher than those with the lowest 
emissions from aviation in decile 5. Therefore, results presented here are a reflection 
of participants’ personal air travel as air travel taken for business purposes was 
excluded from this study. 
 
Figure 5: Mean annual CO2 emissions by household income decile 
The highest emissions due to aviation in a single year were achieved by household 21, 
emitting a total of just under 27tCO2, of which an estimated 11tCO2 were due to 
flights alone. The occupants of household 21 were Dean and Natalie, who were higher 
earners (income decile 8) and lived in a semi-detached house. They took a higher-
than-average number of flights the year before the study took place as the family 
undertook an almost global trip. Although Dean and Natalie had no dependent 
children at home, this trip was in fact influenced by their son. As their son was 
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travelling, they took the decision to join him at particular points during his global 
travels, which gave rise to their higher-than-average aviation emissions. While this 
quantity of air travel was a ‘one-off’ for the household as Dean described it, their 
level of aviation emissions in other years corroborating this statement, it serves to 
show how emissions can vary from year to year as the context and activities of 
individuals’ lives change. These data show that flights for personal travel are not 
taken on an annual basis, with half of the participating households travelling by plane 
in only two years out of the three years this study collected data for. 
 
The variability in household emissions could also be seen between households of 
similar types. For example, Figure 6 shows households’ annual carbon footprints from 
this study categorised by occupancy type. The graph illustrates the range of CO2 
emissions between those emitting the lowest levels and those emitting the highest. 
Couples over state pension age displayed a much smaller range in their emissions 
compared to the other categories, indicating that the varying lifestyles between the 
participants result in similar levels of emissions. In three groups, single occupancy, 
couples with no dependants and a couple over state pension age, the lowest emitters 
show similar levels of emissions, around 4tCO2 per annum. Equally, four of the 
highest emitters were responsible for between 14 and 16tCO2; this included single 
occupancy and all couples, both with and without dependent children. 
 
 
Figure 6: Highest and lowest household CO2 emissions by occupation type 
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A similar pattern can be seen in the relationship between a household’s income and 
CO2 emissions (see Figure 7). Mean emissions across the income deciles increase, but 
the households in this sample showed intra-decile variation and inter-decile variation. 
Households within the lower income deciles showed the ability to emit levels of 
emissions comparable to those with higher income levels. Equally, those in higher 
income deciles show the ability to emit low levels of emissions.  
 
 
Figure 7: Highest and lowest household CO2 emissions by income decile 
This variation between households with similar socio-demographic factors is not a 
unique observation to this study. Results from Fahmy’s (2011) research show a 
significant variation in household emissions within each income decile. White et al’s 
(2010) analysis shows the same trend. Focusing on identifying low-income, high-
emission households, White et al they clearly show the ability of low-income 
households to emit emissions levels comparable to those in much higher income 
deciles. Again, while not the focus of White et al’s research, they also illustrate the 
ability of high-income deciles to emit low levels of emissions. 
 
So who are these high and low emitters and what are the differences in their activities 
that cause this difference? The first point to establish is that over the course of this 
study, the highest emitters were responsible for the majority share of the total 
estimated emissions from the participating households. The highest 25% of emitters 
were responsible for 40% of the total estimated emissions. When compared with the 
lowest quartile of emitters, those in the highest quartile show increased emissions due 
to transport, particularly transport by personal vehicle or aviation. These two forms of 
transport accounted for close to 60% of the highest quartile’s emissions, but only 45% 
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of the lowest. See Figure 8 for a breakdown of the relative contributions of the 
various emissions sources to each quartile’s total emissions. 
 
Figure 8: Share of CO2 emissions by emissions source per quartile 
If each emissions source is looked at in more detail, these data show that energy used 
within the home for electricity, heating and hot water remained relatively constant 
between the bottom three quartiles, with quartile three’s emissions being 1.6 times 
that of quartile one. However, the highest emitting quartile surpassed a 100% 
increase, with emissions 2.1 times higher than the lower quartile. Emissions from 
personal transport also remained relatively constant between each of the quartiles. 
Quartile three shows an increase in emissions of 1.3 times that of quartile one. This 
gives us an indication that a certain amount of personal transport use is commonplace 
between the households and forms part of their daily lifestyles. The highest emissions 
quartile is again set apart, showing an increase of 2.5 times that of quartile one. 
Aviation is revealed as being the greatest difference between each of the quartiles. 
Unlike the previous emissions sources, there is variation in the emissions due to 
aviation among the lower emissions quartiles. The second quartile shows emissions 
nearly twice that of the lowest quartile, while the third quartile’s emissions are 2.6 
times as high. The highest emitters in the study had 8.5 times more emissions due to 
air travel than those in the lowest quartile, making the highest emitters responsible for 
62% of the total emissions due to aviation in this study.  
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Table 5.3 Composition of the highest emissions quartile 
Household 
number 
Income 
decile Household type 
Emissions (tCO2) 
Year 1 Year 2 Year 3 
13 Eighth Couple with two or more 
dependants 
10.5 12.3 16.0 
8 Seventh 
Couple over state 
pension age 11.3 7.9 19.6 
27 Eighth Couple with two or more 
dependants 
12.4 17.3 14.9 
11 Eighth Couple with one 
dependant 
13.8 14.8 18.7 
21 Eighth 
Couple with no 
dependants 
19.7 26.7 25.3 
17 Ninth 
Couple with no 
dependants 30.0 23.6 29.6 
 
Table 5.4 Composition of the lowest emissions quartile 
Household 
number 
Income 
decile Household type 
Emissions (tCO2) 
Year 1 Year 2 Year 
3 
15 Fifth 
Couple over state pension 
age 
5.9 7.3 5.8 
5 Second 
Couple over state pension 
age 5.8 4.5 3.7 
25 Seventh Single occupancy 8.5 7.0 5.0 
22 Seventh Single occupancy 7.4 7.9 6.3 
9 Seventh Couple with no dependants 8.2 6.5 7.4 
2 Second 
Couple over state pension 
age 
8.0 7.1 7.0 
 
The carbon footprints and these trends in relation to households’ socio-demographic 
qualities do not dispel any of the accepted trends presented in the literature, 
particularly the association of higher incomes with higher quantities of emissions. 
However, with the households’ carbon footprints calculated on an individual basis 
and not estimated based on national data sets, the results do illustrate the nuances that 
exist among households’ energy use and arising emissions. Firstly, the use of energy 
in the home, i.e. electricity and gas for central heating and hot water, remains 
relatively consistent across the income deciles, with the exception of the highest 
emitters. It is an increased use of transport that is the main driver for the differences in 
the income deciles’ emissions. Secondly, flights are the greatest single source of 
variance among the households as a general trend, but it should not be viewed that 
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households treat flights as an annual event as they do not travel by plane every year. 
Finally, while a general trend exists between increasing income and an increase in 
emissions, this is not always the case with both lower and higher carbon intensities 
being achievable across the range of differing circumstances. It may benefit energy 
policy if they were to account for these nuances and be sensitive to them. Clear 
targets responsible for the greatest variance in emissions are identifiable as well as the 
groups responsible for them, offering clear targets for policy intervention. However, 
this information should be used with caution; for example, these data show that it is 
not safe to assume that those with high emissions are also high earners. Any energy 
policy designed to target high emitters therefore may also impact those on low 
incomes, and policy measures need to be carefully considered if they are to not 
adversely affect these households. 
5.5 Households’ achievements in reducing CO2 emissions 
In this section the achievements of the participants efforts to reduce their energy use 
and associated CO2 emissions will be presented. The reductions are measured by 
comparing the households’ estimated carbon emissions in the year prior to the study, 
obtained in S2 (see Table 3.1) against the emissions arising from the year in which 
they participated in this study, obtained in S4 (see Table 3.1). 
 
Each of the participating households either had a reduction target imposed upon them, 
set at 10%, or they set themselves a reduction target for the year 2010-2011. 
Participants in the self-set target group set themselves targets, which ranged between 
3% and 20%, with the majority of participants settling on a 10% target, the same as 
the imposed group. When setting this target, some households discussed that they 
were not intending to take a flight in the coming year, but had in the previous year/s. 
They were aware of the impact of flights on their carbon footprint and wondered if 
their target should take account of this; one household suggested they should set their 
target at 50% to recognise this. This was an idea they retreated from. 
 
As part of the final interview (S5 in Table 3.1) and after answering several 
introductory questions, the households were shown their own carbon footprint results: 
their carbon footprints for the two years prior to the study, their footprint for the study 
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year and the national average footprint. On each of the graphs, a target line was 
displayed corresponding to the target that the households had set themselves or that 
had been imposed upon them. 
 
How do they think they did? 
Once the availability of the results was revealed to the households, there was a sense 
of anticipation from the participants. This was mixed with a degree of scepticism and 
uncertainty as to whether they had indeed reached the target set. 
 
Interviewer: ‘The ten per cent, do you think you’ve reached that target?’ 
Julia:  ‘Probably not.’ Household 19 
 
Louise: ‘No, no, I don’t er, I don’t know what we would have reached, but I don’t 
think we have.’ Household 9 
 
The scepticism and uncertainty displayed by the households seemed to have several 
points of origin. The first was the feeling that there were only small things it was 
possible for them to put into action in order to reduce their energy consumption. 
There was no real understanding of the size of reduction that could be possible by just 
tinkering with these small changes.  
 
Bill: ‘I suspect that they don’t add up to very much.’ Household 8 
 
Ann: ‘It’s difficult to say, because I don’t actually know how much, like doing what 
we’ve been doing will reduce it…I mean we weren’t sure how much things 
would achieve, reductions wise.’ Household 13 
 
Generally, the households struggled, perhaps not surprisingly given the complexity, to 
attribute levels of consumption to various appliances and uses, such as space heating 
and hot water. This in turn made it difficult for them to estimate the reductions that 
might be achieved by changing a particular behaviour. The households showed an 
interest in energy efficiency across both interviews, but were sceptical of what could 
be achieved. 
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Sue: ‘’Cause I, 1.5 tonnes or however much it is that I’ve reduced is a bit of a 
spurious, amorphous concept, it’s kind of a um,…Oh, I’m not sure what 
percentage to pick ’cause I don’t know enough about this.’ Household 22 
 
Perhaps the most surprising thing, particularly to the households, was that the results 
mattered to them. Participants stated that they wanted to see a reduction in their 
consumption and would be disappointed not to have made any reductions at all, given 
their efforts.  
 
Emily: ‘I’m just intrigued ’cause I really didn’t expect it to matter and it does matter.’ 
Household 8 
 
Some participants were quite outspoken, suggesting that not being able to make a ten 
per cent reduction target would be a weak performance. 
 
Lizzy: ‘if we couldn’t make ten per cent it’s a bit rubbish, really.’ Household 24 
 
Sue: ‘Yes, well, if I’d got worse that would be really bad.’ Household 22 
 
Others were more downbeat, suggesting that they would not have reached their target. 
This did not appear to be out of pure pessimism as the households went on to give 
reasons or justifications for this attitude. They were aware that while they had made 
efforts in certain areas, there were others in which they had not made such efforts, 
instead being a little indulgent and enjoying the extra comfort afforded them by their 
efforts in those other areas.  
 
Stephanie: ‘No, because of our trip to New Zealand. I bet we over-blown, blown it by 
loads ’cause of our air miles. I’d be amazed if we’d reached it.’ 
Household 11 
 
Others were concerned that due to the efforts they were already making in their lives 
to reduce their energy use, they would not be able to make further reductions. 
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Christine: ‘I think we’ve levelled out, actually. Because we were quite low originally, 
weren’t we? I think we were quite low…we tried quite conscientiously 
originally, and to try and get below that would have meant doing 
something…doing something quite extreme.’ Household 14 
5.6 Households’ emissions reductions and their responses 
When looking at the households’ emissions without flights included, of the 
households who had a self-set target, only three of the households achieved the targets 
they set themselves. Seven households were able to make reductions but were not 
able to reach their targets. Under the imposed target group, five households achieved 
their target with no further households able to make reductions. When flights are 
included, there is a slight rise in the number of households achieving reductions. Four 
meet their target, with seven achieving reductions in the self-set target group and 
seven achieving their target in the imposed target group, with no further households 
making reductions. The results from each target group are shown in Table 5.5. Taking 
the best-case scenario, within this study 50% of the households were able to make 
measurable reductions in their energy use. This demonstrates again that the potential 
for the domestic sector to reduce its contribution to national GHG emissions can be 
realised. It is also key to note that in this study, the households achieved this without 
specialist guidance on how to achieve reductions or incentives to encourage them to 
adapt their behaviour. 
 
The participants who reached their target or came close were pleased that they had 
achieved what they had set out to do. This seemed to be mostly driven by tangible 
proof that reducing energy consumption is in fact possible, resulting in a realisation 
that it can be done. 
 
Ann: ‘You can actually do it, if you try. If you set your mind to it you can do it. We 
can.’ 
David: ‘If you set your mind to it.’ 
Ann: ‘You can.’ Household 13 
 116 
Table 5.5 Household reduction targets and percentage emissions reductions 
Self-Set Target Group 
 
Imposed Target Group 
Household 
Number 
Reduction 
Target 
(%) 
Reductions Achieved 
 
Household 
Number 
Reduction 
Target 
(%) 
Reductions Achieved 
With Flights 
(%) 
Without Flights 
(%) 
 
With Flights 
(%) 
Without Flights 
(%) 
1 5 62.3 14.3 
 
5 10 16 16 
2 3 -1.3 -0.9 
 
8 10 -149 11 
3 5 -28.7 -15.7 
 
9 10 -15 -15 
4 10 -20.1 -20.1 
 
14 10 -6 -6 
6 10 7.6 -1.0 
 
15 10 21 21 
7 10 2.0 2.3 
 
16 10 - - 
10 10 - - 
 
17 10 -25 -1 
11 10 -26.3 8.3 
 
18 10 11 28 
12 3–5 6.1 6.1 
 
19 10 63 0 
13 10 -30.0 -5.4 
 
23 10 -52 -34 
20 - - - 
 
25 10 29 -6 
21 20 5.1 2.6 
 
26 10 - - 
22 10 20.1 1.8 
 
27 10 14 31 
24 10 55.1 9.7 
 
28 10 19 -2 
         Number achieving target 4 3 
 
Number achieving target 7 5 
         Number achieving 
reductions 7 7 
 
Number achieving 
reductions 7 5 
A negative value indicates an increase in emissions from the household. 
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Sue: ‘Well, because small changes can, well, it sounds a bit corny (laugh). So those 
little things that you can do, yeah, no, that’s great and it, it’s nice to see a good 
result from it…’ Household 22 
 
For some, this was further traceable, from their point of view, through their utility 
bills. Given the recent electricity and gas price hikes, they would have expected to see 
an increase in cost, yet these cost increases did not materialise, as David explains:   
 
David: ‘we did see a bill which er it, it must be true ’cause it’s reflected on our,  
I can’t remember which one it was but it was there.’ 
Interviewer: ‘So you’ve picked up on it through the bills?’ 
David: ‘Yes…yeah, which backs up your research, really, I guess, er, you know, 
makes it ring true…’ Household 13 
 
The success of reaching the reduction targets and realising that energy reductions are 
in fact possible seems to have motivated the households to continue with their efforts. 
For some, there is even a motivation to spread the word of their success and report to 
others the small changes they made in order to make a significant reduction in their 
energy consumption and so reduce their energy bills. 
 
Emily: ‘I’m just going to tell everybody now, to just do little things ’cause it does 
make a difference.’ Household 8 
 
Of the households shown to have made reductions in their CO2 emissions compared 
to their results for the previous year, there was a fairly even distribution of households 
across the emissions quartiles. Of the households making reductions, emissions 
quartiles one, three and four each contributed circa 30% of the households with the 
remaining 10% coming from quartile three. The income levels and occupancy types 
of the households able to make reductions also provided even distributions that reflect 
this study’s sample. What would be considered higher-income households are most 
prevalent, but this is no surprise as the study’s initial sample consists of mostly those 
on higher incomes. Households with couples, both those below or over the state 
pension age, are dominant, but again this is consistent with the study’s initial sample 
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which showed a bias towards this occupancy type. 
 
The reductions these households were able to make came from lower energy use due 
to lowering their electricity and space and hot water heating demand and reducing the 
mileage done in personal vehicles; these areas account for the bulk of the reductions 
achieved. The most prevalent source of reductions came from personal transport, with 
each of the households reducing emissions arising from their vehicles. Of these, only 
two of the households purchased new vehicles, choosing vehicles that had lower 
emissions ratings than their previous models. Purchasing these new vehicles was not a 
choice made on environmental grounds, as household 27 illustrate. Louise and Chris, 
household 27, a couple in a detached property with two dependent children and a high 
income (decile eight), achieved the largest reductions of all the households in this 
study. The majority of their savings came from changes to their personal vehicles 
which they were forced to change due to circumstances beyond their control. The 
remainder of the households achieved their reductions by travelling fewer miles in 
their vehicles.  
 
Reduced fuel use for heating was the next most prevalent area of reduction; this is 
perhaps not surprising as through the initial interview, households regularly 
highlighted issues with thermostat settings and timings and their propensity to set the 
temperature a little higher than required: ‘sometimes when it’s just a bit, oh, I just turn 
it up just that little bit too toasty’ (Household 24).  
 
Demand for electricity was also reduced by 6 of the 14 households who reduced their 
emissions. The initial interview showed that the majority of households in this study 
were aware that there were actions they could take to reduce their electricity use and 
were able to identify specific instances in their own households. Louise and Chris 
highlighted electricity as a potential target area, citing leaving lights and the computer 
on as possible areas where reductions in use could be made. Their success in reducing 
their electricity demand indicates that they may have succeeded in implementing 
these changes, especially as there were no structural changes made to the property that 
would have contributed to this reduction.  
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Reductions were also made by making fewer train journeys; these reductions were 
small and most likely caused by fewer one-off trips being made by households. 
Households who regularly commuted by train achieved none of the reductions 
attributable to reduced train use. Each of the households making reductions was able 
to lower their car use. 
 
However, although 50% of the households were shown to have made reductions, this 
means that 50% were not able to make reductions on their overall GHG emissions. 
This percentage increases if flights are not included in the households’ carbon 
footprints. Again, there does not appear to be any clear area of commonality for each 
of these households based on either their quantity of energy consumption or socio-
demographic factors. Households failing to make any reductions were evenly spread 
among the emissions quartiles, with 20% of the households being in quartile one and 
three, 30% in quartile two and 30% in quartile four. 
 
With 50% of the households able to reduce their emissions, what caused the other 
50% to be unable to achieve any reductions? At first sight there is no clear trend that 
explains the difference between the participants that were able to reduce their 
emissions and those that were not. The socio-demographic data for the participants’ 
shows a distribution, between those who reduced their energy use and those who did 
not, to be reflective of the households included in this study for both household 
income and occupancy type. Similarly when exploring the relationship between the 
participants level of environmental concern and the results of their energy reductions 
no discernable trend was found for both the NEP and PVQ surveys. Sing an unpaired 
t-test, for the NEP survey there was no significant difference between the scores for 
those who reduced their GHG emissions (M=51, SD=11.5 and those who did not 
(M=52, SD=8.5), conditions; t(43)=0.17 p > 0.4. Similarly for the PVQ survey, there 
was no significant difference between the scores for those who reduced their GHG 
emissions (M=88, SD=11 and those who did not (M=87, SD=11.6), conditions; 
t(43)=0.07  p > 0.4. This indicates no relationship between the participants’ levels of 
environmental concern and the reductions in energy use and GHG emissions that they 
achieved in this study. 
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The results of both the NEP and PVQ surveys produced what would be considered 
high scores across all of the participants in this study. Given the high scores and 
limited range between the participants’ scores, it is unlikely that any comparison of 
the surveys with another variable would produce an indication of a relationship.  
 
In exploring the data from the interviews and the results of the households carbon 
footprints; the first point of departure between those achieving measurable reductions 
in their total energy use and those whom did not is in the correlation between their 
self-reported actions and the results of CHAT. For eight of the households that 
achieved reductions in their energy use, their self-reported actions are supported by 
evidence from CHAT which shows a reduction in their gas use. However, for those 
who did not reduce their total energy use, like Sue, while they felt they had been 
taking actions, CHAT shows an increase in their GHG emissions due to fuel use for 
central heating.  
 
Sue’s reported actions do not appear to match the results from her carbon footprint, 
but is this justified? In Sue’s case, she took in a lodger towards the end of the study; 
with household size known to play a role in energy use, it is possible that this 
contributed towards her increased fuel use for central heating. The same principle can 
be seen in household 21, where their household size also increased, this time due to 
their son returning home for a short period and their decision to take in student 
lodgers. In both cases, it is likely that the additional residents increased the demand 
for hot water for cleaning, and with more areas being used in the home, space heating 
demand likely increased as well. The same case was true for Claire, the original sole 
occupant of household 14, found herself with two additional occupants during the last 
four months of the study. Her son and daughter returned home for an extended visit 
and Claire was able to accommodate them in her semi-detached property. 
 
Lisa and Dan in household 23 can also be included as having a change in the 
occupancy levels of their home. Prior to the study they had been a household of two 
persons, however shortly before the study their households increased to three persons 
with a child joining the family. While aspects of their energy use changed the net 
effect was an increase in energy use, particularly within the fuel used for heating the 
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property. 
 
With the exception of Lisa and Dan, it was a surprise to me as the researcher to see 
how flexible the occupancy levels within households. Households are often thought of, 
or at least described as being fixed in who lives in them, with this changing at 
particular points in time to due people entering relationships or children leaving home. 
From this study it is clear that the household, in terms of its occupancy, can be 
relatively fluid, with changes happening quickly and often involving people outside of 
the family nucleus, such as lodgers and students. It is beyond the scope of this study, 
but with changes in occupancy affecting energy use in the home there is a need to 
understand how this would fit with any future energy reduction policies and what the 
implications are in households where occupancy levels are more changeable. 
 
As well as changes to the numbers of people occupying the property, changes were 
also made to the fabric of the properties. For example, household 2, Joanna and Justin, 
had a heating system powered by electricity in their home. Some of the rooms in the 
house remained cold even when the heating was in use, so to combat this, Joanna and 
Justin installed an additional electric heater in their main living space. This would 
have contributed to any increase in Joanna and Justin’s electricity demand. 
 
Samantha and Neil, the occupants of household 17, made structural changes to their 
property of a somewhat larger scale. During the study, they embarked on a re-fit of 
their home which saw changes made to every room in the property. Consequently, 
there were builders on site in their property for more than half of the project, around 
six months. The builders’ use of heavy machinery using power from the property’s 
mains supply was certainly a change in Samantha and Neil’s energy consumption 
patterns of the previous years, so almost unquestionably it was this building work that 
was responsible for the increase in their electricity use. 
 
The last structural change observed as part of this study was a change to the structure 
of the households travel arrangements. Rob, in household 9, had his location of work 
moved during the study. This meant that he had to travel further to work each day, 
and where as previously he used to share the responsibility of driving to work each 
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day with a colleague who lived near by, this was no-longer an option. The results 
from CHAT confirm that there was an increase in Rob’s GHG emissions from 
personal vehicle use. 
 
Although these households were unable to make measurable reductions in their total 
energy use, their ability to make reductions in the energy use by individual sources of 
energy use should not be overlooked. Both Sue in household 22 and Rob and Lousie 
in household 9 were shown by CHAT to have made reductions in particular areas of 
their energy use, but these reductions were offset by increases elsewhere. In Sue’s 
case, she was able to reduce the amount of miles she completed in her car. Sue 
ascribed these reductions to her close proximity to a large town, which meant that 
choosing to walk rather than driving for daily tasks was a viable alternative. Despite 
an increase in their total energy use, Rob in household 9 reported that he and Louise 
‘had the heating lower, haven’t we, than it has been recently, in recent years.’ CHAT 
showed that Rob and Louise did achieve a reduction in their fuel use due to space 
heating. Similarly, Joanna and Justin’s case, they had achieved reductions in energy 
demand by reducing their vehicle use. 
 
The trend that emerges is that the households that underwent some form of structural 
change with a potential negative impact on energy use were unable to show a 
reduction in their energy use by tackling what they identified to be their wasteful 
behaviours. This study cannot confirm that these structural changes were responsible 
for the increase in energy use seen in these households as the effects of these changes 
were not directly measured. Furthermore, household energy use was not monitored on 
a daily basis, thus preventing this study from identifying if there were changes in 
energy use that coincided with the reported structural changes. However, these data 
suggest that it is likely that these structural changes have affected these households’ 
ability to show measurable reductions in their total energy use. 
 
The results in this study confirm that it is possible for households to reduce their 
energy use and consequently their GHG emissions. However, it also shows that an 
equal number of households were not able to. From the data collected in this study, 
there is no clear commonality between either the households that reduced or the 
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households that failed to reduce their emissions. The fact that so few households 
managed to reduce their emissions also runs contrary to the stated attitudes and values 
of the households. The study sample recorded high levels of environmental concern 
and a high degree of openness to change, so the expectation may be that the 
households in this study would be ‘ideal’ candidates to be able to reduce their 
emissions.  
5.7 Summary 
The estimates of GHG emissions obtained from the carbon footprint calculation tool 
CHAT conform with those estimated in other studies, both those utilising data 
obtained at a household level and those based on a top-down approach using a 
national data set. This adds confidence to the GHG emissions calculation methods 
used in CHAT to collect the data for this study. It also shows the participants of this 
study to be indicative of nationally identified trends, namely that energy use increases 
as income levels increase. 
 
While the households’ average emissions showed an upward trend with an increase in 
earnings, households’ specific emissions showed the ability to vary, with those on 
lower incomes shown to be capable of producing GHG emissions comparable to those 
generated by households on higher incomes. 
 
However, perhaps most significant are the observations around households’ ability to 
reduce their energy use and consequently the associated GHG emissions. Firstly, the 
study confirms households’ ability to reduce their energy use and GHG emissions. 
However, only 50% of the households in this study were able to reduce their 
emissions. Consequently, 50% were not able to reduce their emissions. This is 
surprising given the context of the study. The data within this study is not able to 
establish any commonality between those households able to reduce their emissions 
and those that were not. 
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6  How hard can it be? Exploring households’ ability to 
reduce their energy use 
6.1 Introduction 
The estimates of each household’s carbon footprint showed that half of the 
households participating in this study were able to reduce their GHG emissions; 
however, half of the participants failed to make any detectable reductions at all. The 
aim of this chapter is to explore the households’ approaches to reducing their energy 
use and the themes that emerged which served to promote energy conservation and 
those that acted as barriers. 
 
This chapter will draw on the environmental survey data and the households’ 
estimated carbon footprints collected as part of this study, as well as the qualitative 
data collected during the two interview sessions. The first interview focused on how 
households thought they may be able to effect energy reductions in the home and the 
difficulties that they thought they may encounter. The second interview focused on 
households’ experiences of attempting to reduce their energy consumption, and their 
responses when presented with the results of their efforts. 
6.2 Households’ approaches to energy reductions 
The households in this study demonstrated that they had little idea of what the size of 
their carbon footprint was, and were unable to assess their emissions in terms of 
whether their emissions were low or high, as discussed in Chapter 5.5. Sam, in 
household 25, probably typifies this lack of understanding: ‘I think it is probably 
quite big.’ Her thoughts were not based on any specific knowledge about her energy 
use but more just on intuition and an understanding of the size of her house. Living 
on her own, Sam was aware that her house was on the larger side for just one person, 
but she liked the house so while it is perhaps larger than necessary, it is where she 
wanted to live. Essentially, Sam based her assumption on the size of the property and 
her understanding of how her style of living is similar or different to the rest of the 
public around her. The majority of the households tried to evaluate their performance 
in this way, assessing their situation compared to the circumstances of others and 
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assuming that large properties and larger families would have greater energy use. 
 
This lack of understanding of energy and how much of it they consume also affected 
their attitude towards the concept of reducing their emissions. During each 
household’s initial interview, there was a reference to whether the scale of energy 
reductions that could be made would be noticeable or if they would truly be 
worthwhile, particularly in reference to behaviour changes such as turning off lights 
or turning down the thermostat. This initial scepticism was a view shared by both 
households that went on to reduce their emissions and those that did not, as Bill and 
David and Ann illustrated. 
 
Bill: ‘what difference does the little bit I make? You just think “Yeah, I’m conscious 
of it but how does it relate to me, what can I do that actually makes this worth 
doing?”’ Household 8 
 
Ann: ‘It, it must be minimal though, minimal…I can’t see how much energy it, how 
much more, it must be like miniscule.’ 
David: ‘But it’s a per cent.’ 
Ann: ‘But it won’t even be that much. I can’t imagine it being.’ Household 13 
 
Despite this scepticism, the households showed a good awareness of the potential 
opportunities to conserve energy within the home. When asked where they felt they 
‘could make energy savings?’, households gave a comprehensive review of actions 
that they thought would result in savings in energy use. These actions tended to focus 
on households’ direct use of energy and fuel, with actions ranging from the usage of 
lights and electrical appliances to the use and need for transport. In some cases, 
households went beyond the confines of their own fuel use and discussed options to 
reduce their water use and the impact of their purchase decisions. 
 
The most common starting point in this discussion was electricity and the 
opportunities for energy saving light bulbs. 
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James: ‘…there’s sort of, they call them efficient lights…and you know, if they 
weren’t then we need to look at doing something.’ Household 24 
 
The discussions show that the participants have an appreciation of the relationship 
between the technology in their homes and that it has an impact on their energy 
consumption. This would appear to span the varying technologies in the home. 
Gemma was aware that her old boiler had been particularly inefficient. This had been 
brought to her attention due to several high gas bills she had received. By her own 
admission, these high bills were partly due to her habits for heating her home, as she 
mentioned in Chapter 5, but was also due to the boiler being an older technology and 
approaching the end of its useful life. Since having it replaced, it had ‘made a huge 
difference’ to Gemma’s heating bills. 
 
Households also discussed the state of the building fabric of their home. Insulation 
levels, loft and cavity wall insulation, and the presence or absence of double glazing 
were regular topics. 
 
Matthew: ‘Our house is not the best insulated…(What) we could do is do these 
windows, the last windows.’ Household 28 
 
David: ‘Insulation!… Loft insulation, um, we’re double-glazed all round.’  
Household 13 
 
As well as making the link between types of technologies and their impact on a 
household’s energy use, households like Gemma also made the link between their 
behaviour in using these technologies and that this can also affect the amount of 
energy used. 
 
The widespread awareness households displayed of energy saving actions was 
tempered by some uncertainties. While aware that they could adapt their behaviour to 
reduce their energy use, they were not necessarily clear what the best behaviour to 
adapt to would be. For example, many households claim to heat their home only 
when they are in it on the understanding that heating it when they are away from 
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home is a waste of gas and a waste of money. However, some households mentioned 
an alternative approach: 
 
James: ‘you put on the heating a little bit earlier ’cause you don’t want to come back 
to minus five. You want to keep it a little bit higher; from what I’ve read 
before, it’s cheaper to keep it a little bit higher, keep it at a certain level 
rather than start it from a minus five level.’ Household 24 
 
This idea was not confined to just a single household: 
 
Bill: ‘I don’t know, they do say or I’ve heard that it’s better to leave it on the timer 
rather [than] keep it switching on and off. I don’t know if that’s right, if you let 
the temperature, you know, you keep it within the bounds then it clicks in within 
the bounds whereas if it is on the timer it drops way below the boundary… It 
costs and takes more to get it back up to the level rather than just flicking in 
and out sort of thing, but I don’t know if that’s right?’ Household 8 
 
A number of ‘energy saving myths’ persist, such as the one outlined above by James 
and Bill. They serve to highlight that while households’ general awareness of energy 
saving actions is on the rise, there are still some frailties in their knowledge. The 
energy saving advice services have dedicated resources to dispelling such rumours to 
allow the public to make informed choices about their energy practices (CSE, 2014; 
EST, 2014). Given the comments from James and Bill, these efforts have not been 
entirely successful, failing to percolate through the public consciousness. 
 
Despite the households’ scepticism of their ability to effect reductions in their energy 
use, particularly through changes in behaviour, there were areas where households 
were prepared to make energy reductions and in some instances did make reductions. 
Equally, this study identified areas where households were not prepared to make 
reductions, thus presenting barriers to reductions in energy use. Areas where 
households were prepared to make reductions come largely under a broad theme of 
‘wasteful’ behaviour. The barriers to reductions discussed by households can be 
grouped into two themes of comfort and convenience. 
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6.3 Wasteful behaviour 
Despite showing scepticism to the scale of reductions that could be achieved through 
changes in behaviour, behavioural changes were the most prevalent suggestions for 
reducing energy consumption and the most prevalent actions reported by the 
households as being taken. 
 
Households were clearly aware of the link between how they choose to use the 
technologies in their homes and how this can have an impact on the amount of energy 
these technologies use. As stated earlier, Gemma in household 7 had been made 
aware of this link through her heating bills, but it was a point the households were 
aware of in general. David was very much aware that leaving technologies on in the 
home would mean increased energy use:  
 
David: ‘Pretty much it’s the lights and washing machine and you know, fridge. I 
mean there is, there is a lot more, chargers that we leave on, do you know 
what I mean?’ Household 13 
 
He was also aware of the higher financial costs to him and his family; as he says, he 
is ‘on the switch it off campaign…’cause you can see it in your pocket, can’t you.’ 
The switch it off campaign as David called it was not limited to his household; every 
household was aware that if they turned off appliances when they were not in use, 
this would reduce the energy use of that appliance. Turning these technologies off 
was seen as a simple, little action that the household could take to reduce energy use; 
as Sarah in household 28 discussed, it is ‘the little things like turning the lights off’ 
that households are able to act on quickly and easily. Households also identified that 
they did not necessarily utilise appliances to their full potential, meaning energy was 
probably being wasted. Washing machines and dishwashers were identified as areas 
that could be tackled as they were often used when they were not fully loaded. 
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Emily: ‘I suppose I can put down [the] washing machine, only do it when I’ve 
got…’18 
Bill & Emily: ‘Full loads!’ Household 8 
 
Households also discussed their use of space heating. There was an admission that 
the thermostat was often set higher than might be needed to make the home ‘toasty’ 
as one participant described it. There was a sense that this behaviour was really an 
over-indulgence and was not essential to feeling comfortable in the home. Turning 
down the thermostat setting was seen as another action that could be taken: 
 
Lizzy: ‘I can turn the thermostat down a couple, sometimes when it’s just a bit, oh,  
I just turn it up just that little bit too toasty.’ Household 24 
 
Turning the heating on was also often the first port of call when feeling cold, rather 
than perhaps making sure one was appropriately dressed for the weather. Emily was 
aware that she was the main protagonist of this behaviour in her household, saying: 
‘I’m very conscious of the times I go click it, and not go and get thermals…’ 
Knowing this, she was prepared to suggest that she could adapt this behaviour: ‘I will 
try and stop flicking it in, ’cause it’s me that flicks it in. I’ll try and stop and I’ll go 
and get an extra jumper.’  
 
The participants in this study viewed these adaptations to their behaviour as 
‘practical, sensible, could do potentially’ and ‘straight forward’ as Bill and Julia 
described them (household 8 and 19 respectively). These actions were not seen as 
particularly contentious, difficult or detrimental, nor did the households raise any 
potential barriers that would prevent them from taking these actions. Part of the 
acceptability for these actions may lie in the fact that the households viewed their 
current behaviours in these areas as wasteful. The changes in behaviour that the 
households cited as being able to make revolved around turning technologies off 
when they are not in use. Julia in household 19 directly identified her use of space 
heating as wasteful:  
 
                                                
18 In this quote Emily is referring to turning down the temperature setting on her washing machine. 
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Julia: ‘as it got a bit better [the weather] I changed the heating in the house, the 
timing and everything and I’ve left it even when it’s got warmer and I’ve still 
left it on. I was saying to one of my friends the other day and I was talking 
about our next gas bill and I just thought mine’s going to be huge. Because 
actually even when I haven’t needed it, it’s been on, …so I was like I must be 
wasting lots of energy on days when I don’t need it. So I think, my em energy is 
wasted in that way.’ Household 19 
 
Several other participants including Gemma and Emily specifically identified their 
behaviours as wasteful. While not all households identified their behaviours as 
wasteful, when identifying the behavioural changes they could make, the implication 
was that they were consuming energy when they did not need to. 
 
Emily: ‘Um it’s a wastage thing, isn’t it, for me, to be less wasteful…’ Household 8 
 
The most frequently reported behaviour changes made by the households were in 
areas that looked to address this wasteful behaviour. For example, each of the 
households discussed changes they had made to their use of space heating, as Sue 
explained: 
 
Sue: ‘I’ve been trying to put the thermostat down, I was trying to keep it a bit 
lower…er trying to remember to turn radiators down in the spare rooms and 
just kind of keeping the main rooms that we use heated rather than the whole 
place.’ Household 22 
 
Studies have reported UK households as being among the most wasteful of energy 
users (Randerson, Adam & Adam, 2006). This wastefulness and a desire to avoid it 
has been identified as a driver for households to strive to reduce their energy use. 
Those households who are ‘Waste Focused’, a group of UK households identified 
within the Defra environmental segmentation model (Defra, 2008e), are a group 
whose pro-environmental adaptations to their behaviour are motivated primarily by 
cost and the potential for financial savings. The results of this study provide evidence 
to support the idea that some households are indeed motivated by the desire to reduce 
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wasteful behaviour. While it may be that the main motivation for this behaviour is to 
save money, as suggested in Defra’s model, the results of this study highlight another 
key issue relating to wasteful behaviour. The participating households in this study 
found it acceptable to make changes to their lifestyle to tackle their behaviours that 
result in energy being wasted. While not every household in this study was able to 
realise reductions by adapting these behaviours, there was a consensus that reducing 
energy use by adapting these behaviours was acceptable. 
6.4 Comfort and convenience 
When discussing reducing their energy use, while households were happy to identify 
and take action on areas where they felt they wasted energy, they were cautious when 
touching on areas that may have affected their levels of comfort.  
 
Coupled with the uncertainty around what impact certain energy saving behaviours 
would have, and what amount of further energy reductions would be required in the 
future, there was an uncertainty as to how much the households’ level of comfort 
may or may not be impinged. James’ discussion point (below) may be seen as 
extreme, but he does demonstrate that he is unsure as to what extent he has to modify 
his behaviour to obtain the required result.  
 
James: ‘It’s knowing…can you actually reduce it on that level so…if it meant keeping 
the lights off all night, using the washing machine once every two weeks and 
that sort of thing, then I don’t think it would be practical.’ Household 24 
 
James was uncertain as to what level his household emissions needed to be reduced 
by, and he had no knowledge of where the goalposts were. He also did not know 
what a lifestyle would look like that would satisfy the energy reductions required.  
 
This is a concern that Bill shared. Bill was also unclear as to what energy savings 
could be achieved by the changes in behaviour he felt able to make. When discussing 
heating and reducing the energy used in this area, he was keen to understand what the 
benefits would be. 
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Bill: ‘What would turning the thermostat down on that wall by half or one degree 
contribute? What would turning the thermostat on the radiator down from three 
to two contribute?’ Household 8 
 
Bill went on to discuss the potential reductions that might be brought about by 
turning the thermostat down, further indicating that this would lead to a compromise 
in his household’s level of comfort. 
 
Bill: ‘I’d say probably I’d need seriously persuading that the sacrifices I was making 
in comfort and living standards was worth the candle to take it from that three 
per cent to seven per cent that we were talking about.’ Household 8 
 
James and Bill raise several interesting points, firstly that they are not aware of what 
energy reductions are required of them. This figure also appears to the author’s 
knowledge to be absent from government policy and research. While many research 
papers and government policies discuss the potential reductions in energy use that 
could be obtained from the domestic sector, the reductions needing to be made by 
households are not outlined. Also, no criteria are given that might indicate when a 
household would have achieved sufficient reductions. The second interesting point is 
that the participants are unaware of the relative contribution that could be made to 
these reductions from particular energy saving actions and this seems to fuel a rather 
pessimistic view of what a low-energy-use household’s lifestyle may look like. Given 
the resources that have been applied to increasing the general public’s knowledge in 
this area, this result will be disappointing to those who coordinate energy awareness 
campaigns such as the Energy Saving Trust.  
 
The results from this study serve to highlight that a lot of work still needs to be done 
to communicate to households exactly what actions they can take to save energy and 
the relative significance of these measures. The final point and perhaps the most 
significant is the participants’ concerns about compromising their levels of comfort. 
They both perceive that their levels of comfort are at risk if they are to achieve 
reductions in energy use. This was a concern shared by the other households in this 
study; the households were not prepared to accept a drop in their living standards in 
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the pursuit of reducing energy use, highest among these living standard priorities 
being thermal comfort. As Matthew describes, he would view being cold as a drop in 
his living standards. 
 
Matthew: ‘Um, I dunno what else I mean by standard of living. I mean obviously I 
don’t want to be freezing cold when you have children in the house.’ 
Household 28 
 
While the exact level of what constitutes an acceptable standard of living, in this 
study embodied in discussions centring on thermal comfort, is subjective to each 
individual household, it seems to be a view that is reinforced by the presence of 
young children. Parents wish to provide a comfortable environment for their children. 
This is a standpoint that has a degree of consensus among the participants, regardless 
of their parental status.  
 
Christine: ‘Yeah, I wouldn’t not put the heating on ’cause I’ve got to save energy um 
because of having a young family.’ Household 14 
 
However, what is regarded as an adequate level of thermal comfort is highly 
subjective. Matthew goes on to compare his own level of heating with that of others, 
suggesting that what he regards as an acceptable standard of thermal comfort is lower 
than those in other households he goes to visit. 
 
Matthew: ‘I always think whenever we go to anybody else’s house, it’s ridiculously 
hot compared to ours (laughs).’ Household 28 
 
The households in this study showed that they are aware of areas where they are 
wasteful with their energy use, and it would seem that they have an appreciation of 
the wasteful behaviour of others. Despite a loss in living standards being an 
unacceptable condition to households, they remain aware of wasteful behaviours.  
 
Households’ adverse attitude to reducing their levels of comfort in order to achieve 
reductions in their energy use extends beyond thermal comfort. Emily articulates this 
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in a broad sense, saying she is quite happy to do anything that does not ‘hurt’ to make 
progress towards energy reduction in her lifestyle, but she is not prepared to be 
‘uncomfortable’ to make those reductions. 
 
Emily: ‘I wouldn’t want to be uncomfortable to do it. I mean, I’m quite happy not to 
put the machine on with sort of three things in it and perhaps wash once or 
twice a week instead of every day and do stuff like that. I don’t know,  
I suppose it depends how you define hurt, doesn’t it.’ 
Interviewer: ‘How do you define…?’ 
Emily: ‘Hurt?’ 
Interviewer: ‘Yes.’ 
Emily: ‘Um I mean the, this time of year, I’m prepared to say I’ll leave the car er, if 
um last time you were here I probably wouldn’t. I’m probably um a bit like 
him [other household member] in that as long as it doesn’t hurt too much.’ 
Interviewer: ‘So as long as it doesn’t impinge on comfort?’  
Emily: ‘Yes.’ Household 8 
 
More specifically, this could be seen in the discussions around appliances. 
Households today feel that they have busy lives and are consequently pushed for time 
to carry out all their daily activities and still be able to pursue leisure activities. 
Consequently, today’s modern convenience appliances are important features for 
households because of the potential time-saving opportunities they offer and the 
transfer of undesirable chores from human to machine. Sarah in household 28 is 
forcefully protective of the use of the dishwasher. As she says, she knows it is not A 
rated and probably consumes a significant amount of energy, but she is still not 
prepared to give it up. 
 
Sarah: ‘Dishwasher? But I’m not giving that up, no way. (Laughs) Sorry, washing 
machine. I dunno. I mean, the dishwasher is possibly the only thing that isn’t 
A rated. I don’t know what it is ’cause it was here when we moved in but 
everything we’ve bought, we’ve bought A-rated things.’ Household 28 
 
It is something that she feels so strongly about that Sarah defends its use at several 
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points during the interview. 
 
Matthew: ‘Yeah, we do use the dishwasher quite a lot.’  
Sarah: ‘Oh, don’t make me go without a dishwasher.’ 
 
Sarah goes on to say: 
 
Sarah: ‘Well, we’ve always tried to be relatively efficient, haven’t we? I mean, we 
don’t go without. I mean we’re not extreme, we wouldn’t go without the 
dishwasher.’ Household 28 
 
While Sarah’s protectiveness of her dishwasher is done in a jovial fashion, she is 
clear that this is an area of comfort that she is not prepared to give up. Her comments 
highlight that households are as protective over other areas of comfort as they are of 
their levels of thermal comfort. This protective attitude towards levels of comfort 
would appear to be one that households are unlikely to deviate from, even in the 
interests of saving energy. Bill gave the clearest indication of the uncompromising 
nature towards levels of comfort. 
 
Bill: ‘…what would it be that could persuade me? I’m not sure there is anything 
’cause the implication…that I’d be uncomfortable in all sorts of ways, and 
having worked reasonably successfully to provide a nice comfortable stress-
free environment…having grown up in a terraced house in a cobbled street, 
scraped ice off the inside of the windows and had an outside toilet um before 
central heating, and you’re sat in front of a coal fire spewing rubbish out… It 
was horrible, I mean you know, I don’t want to go back to that…and I couldn’t 
see that anything um would compensate for that really. Sorry…’ Household 8 
 
Bill draws on his own personal experiences from earlier in his life to explain his 
personal point of view. However, his view is representative of the households 
participating in this study who displayed a non-negotiable approach to maintaining 
their current levels of comfort. This attitude was one that the households took into 
their efforts to reduce their energy use and GHG emissions. When discussing how the 
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households had found trying to reduce their energy consumption, they indicated that 
it had not been too taxing nor had there been any negative impacts, as Emily and Bill 
described.  
 
Bill: ‘I don’t think it’s had any negative impact…’ 
Emily: ‘No, not at all.’ Household 8 
 
As the households go on to describe, it is likely that the households experienced no 
negative impacts as they were not implementing any changes that were going to 
change the way they conducted their daily lives.  
 
Louise: ‘and really it wasn’t much that we’ve done, is it, really. Considering.’ 
Rob: ‘No, it wasn’t, um, difficult.’ 
Louise: ‘And it didn’t change our lives, so, you know.’ Household 9 
 
Two households, Louise and Rob in household 9 and Lizzy in household 24, were 
aware that the changes that they were looking to make as households were not great 
and only involved making ‘slight changes’ to their behaviours based on the energy 
saving actions they were able to identify. To adopt these actions did require a 
conscious effort from the households: adapting their behaviours was not simply 
possible in an instant but it was a transition they were able to make over time. 
 
Emily: ‘I’ve had to make conscious efforts over certain things, like I promised I’d 
only put the washing machine on for full loads instead of um, and found I had 
to consciously do it, it didn’t come, it didn’t come totally naturally.’ 
Household 8 
 
The changes that the households had made, or tried to make in the case of the 
households that did not reduce their energy use, were not changes that could have 
been viewed as affecting the households’ level of comfort.  
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Bill: ‘…so we haven’t done any of the things that we would regard as an 
inconvenience at all… that would have required negative impact on our side.’ 
Household 8 
 
The discussions in this study have shown a requirement for the participants to retain 
their current levels of comfort and convenience experienced in their daily lives, 
indicating that they would not be prepared to make sacrifices in these areas. These 
findings are in line with research by Elizabeth Shove. Shove demonstrates the desire 
by the public for the three Cs: comfort, cleanliness and convenience (Shove, 2003a).  
 
So far, the desire for comfort and convenience has appeared to be in tension with the 
goal of reducing energy use, certainly in the areas discussed above. This desire for 
convenience displayed by the households could also be argued to be contributing 
positively in some limited areas to energy conservation. Where an energy saving 
action could be described as ‘convenient’ to take, the majority of households have 
already taken that action, or are at least willing to consider it when it becomes 
relevant to them. For instance, the installation of energy saving or low-energy light 
bulbs has become a relatively convenient action to take. The majority of the general 
public, the participants of this study included, are aware that energy saving light 
bulbs will use less energy than the older type tungsten filament or halogen bulbs. The 
energy saving bulbs are now much more readily available with most DIY retailers 
stocking a wide selection that will suit most purposes. The result has been an increase 
in the adoption of this technology across the UK (Palmer & Cooper, 2012) and 
among the households in this study:  
 
Christine: ‘Well, we, we went to all energy efficient light bulbs, didn’t we.’ 
Household 14 
 
However, adopting this technology still has its obstacles, as Christine describes. 
While her household has changed the majority of the bulbs over, there are some that 
they have not been able to change: ‘except we haven’t changed that one ’cause I can’t 
get them that size.’ The reality is that low-energy light bulbs are now available for the 
vast majority of light fitting types, and more than likely one would be available for 
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Christine’s light, but Christine’s experience shows that if making the change is not 
convenient or easy, then it gets left. Households are not necessarily prepared to seek a 
solution if one exists. 
6.5 Cost and external influences on energy use 
The cost of implementing some energy saving technologies and measures has been 
observed as a barrier to households installing these measures in other studies (Jaffe & 
Stavins, 1994; Pelenur & Cruickshank, 2012). This barrier remains prevalent among 
the households in this study.  
 
The households were accepting of slightly increased costs, for example in order to 
purchase a more energy efficient appliance. In this context, the additional expenditure 
was viewed as an investment, with a return on the investment offered through the 
reduced energy costs associated with the appliance. 
 
James: ‘Yeah, and, but I don’t mind spending a little bit more if it reduces the cost 
over time. It has to be about, as we were saying before, [it’s] about 
investing…’ Household 24 
 
As in other studies, the participants did not feel that high levels of additional 
expenditure were acceptable solely in order to save energy. While happy to spend a 
little extra and benefit from the increased energy efficiency afforded, James and 
Lizzy were not keen to spend significantly above their current levels of spending in 
the pursuit of saving energy. 
 
James: ‘Yeah um, without um us spending a, you know, having to spend a thousand 
pounds on a new washing machine to reduce it and you know, 
being practical on that side.’ 
Lizzy: ‘Yeah, there’s got to be a, it can’t cost us more, for all intents and purposes, 
 to reduce, so…’ Household 24 
 
The households were equally reticent about the additional expenditure and high cost 
of alternative energy technologies. While the participants were aware that these 
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technologies were available and offered them a way to ‘reduce their energy use…’, 
as Christine described it, the initial capital cost to them is off-putting. 
 
Christine: ‘a friend of mine was looking into those energy panels that you get on the 
roof. She was actually looking into doing that but that again, the cost 
outweighs…unless you live in a house for like 50 years you don’t get back 
what you have paid.’ Household 14 
 
Christine’s estimates on payback period of solar panels may not be correct, especially 
with the reduced costs now seen for this type of technology. However, her perception 
that the initial cost is high and the payback period long leads her to assess this as a 
technology that is not viable for her household. This theme was explored by Pelenur 
and Cruickshank (2012), who observed that both the high cost and individuals’ 
assumptions about the performance and payback periods of the technology affect the 
households’ evaluations of the technology, often leading to a negative perception. 
During the study forming part of this thesis, the FIT was available to those installing 
eligible alternative energy technologies. It would appear that the FIT was not 
particularly well known by the participants in this study, with only some households 
offering a vague mention that they understood that grants and incentives were 
available. Consequently, this scheme appears to have done little to alter the 
households’ opinions of alternative energy technologies as costly. 
 
The households in this study were aware that many of the more ‘environmentally 
friendly’ or ‘energy saving’ technologies or behaviours currently have a higher cost 
attached to them. As Sam points out when discussing her travel options, while the 
train is a more environmentally friendly option, it is often found to be more 
expensive than other options such as using personal transport. This higher financial 
cost is off-putting and serves to encourage households to continue with other, more 
energy intensive, behaviours or in this example forms of transport. 
 
Sam: ‘in some cases it’s more expensive to take the train. So there is a disincentive 
there.’ Household 25 
 
 140 
Cost was one constraining factor which represented a barrier to households adopting 
additional energy saving measures, such as installing alternative energy generation 
technologies. In addition, households also voiced factors outside of their control as 
barriers to reducing their energy use. The fact that members of the households need 
to work was the main topic focused on, with both the requirement to get to and from 
work and the requirements the workplace puts on individuals in terms of the need to 
travel at set times and arrive punctually. Lizzy and James discuss how the 
requirements of Lizzy’s workplace influence her travel options and constrain her 
travel choices. Talking about wanting to reduce her energy consumption attributable 
to her car, Lizzy says: 
 
Lizzy: ‘I’d like to say car, but I just, my job’s just not, if I’m training I can’t get on a 
train with, with what I have to carry…’ 
James: ‘That does depend, though, on you. You’ve got a lot of work in Kingston for 
example, so you’ve been doing a lot of mileage. If you’re stuck in for work 
and so you are determined by external factors on what’s going on there.’ 
Lizzy: ‘Yeah.’ Household 24 
 
In terms of priorities, the households understandably place the need to get to their 
place of work above any requirements to save energy. 
 
Stephanie: ‘the important thing would be getting a job, not to, you know, if I did have 
to go further afield, I would use my car if that was the only way I was 
going to get a job. That’s got to come first.’ Household 11 
 
The almost implicit assumption from the households was that because they had 
commitments to keep, they did not feel that they could necessarily trust public 
transport. Hence, they felt that their use of their own personal vehicles was the better 
option, but as Louise and Rob point out, it can be the only option. 
 
Louise: ‘he can’t go on the train ’cause the train doesn’t go there so…’ 
Rob: ‘Apart from the car sharing which I, I can’t even do that at the moment, 
nobody else lives in this area so.’ Household 9 
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The demands of their employment were not the only constraints the households were 
aware of. Households both with and without dependent children discussed the 
additional impact that children’s timetables have on their viable travel options. 
Parents drew attention to the constraints the requirement for children to be in school 
at particular times places on them as well as after-school activities, such as team 
matches and other hobbies that run outside of the school setting. Again, while parents 
recognised that there were perhaps public transport options that they could utilise, 
they were not convinced about the safety of those options. Focusing on the safety of 
their children, parents cited the peace of mind they receive from driving their children 
to their school and social activities as opposed to sending them on their own on 
public transport, and highlighted the dangers they perceive to be prevalent in today’s 
society. 
 
Christine: ‘Car, obviously we spoke about [the fact] that I am using it a lot less, but 
my husband uses his for business and he can’t change that because of his 
job, he has to use that. He could use the train but then you still need the 
car to get to the station and back again.’ Household 14 
6.6 The curious incidents of flights 
During this study flights, while still regarded as a mode of transport, were treated 
distinctly differently from other forms of transport, and indeed the other sources of 
household energy use. As discussed during Chapter 5, the households were surprised 
at the size of their carbon footprint and the relative contributions of some of the 
emissions sources, particularly that of flights. When considering the impact of flights 
on their carbon footprint and the potential of reducing their energy use, the 
participants were not prepared to make cuts to the flights they planned to make 
during the study, or further in the future. The participants’ justification for their 
attitude here was that flights are not something that they take everyday, or even every 
year, or even at every stage of their lives. Stephanie describes her view below, she 
use of air travel is generally limited and was mostly used to see her daughter. 
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Stephanie: ‘if we'd been doing this over a long period of time I would've said, “No”, 
you have to offset against all the years I haven't seen my daughter, so put 
the air miles on to that.' Household 11 
 
Stephanie was suggesting that as she only really takes flights to see her daughter, 
when she does chose to take a flight, the energy use and GHG emissions associated 
with that flight should be spread over the number of years where she did not fly. 
Other groups represented in the study presented a similar argument. Those with 
young children for example mentioned that they did not feel able to take flights, as it 
was not a form of transport that children got on well with. For this reason they 
thought they would be unlikely to take a flight for some years until their children 
were older. Similarly some of the retired participants: 
 
Bill: ‘we’ve booked [two] holiday[s]…and we’ve talked about doing holidays before 
because we’re fit and able and can afford to, em at the moment. If you come 
back in five years time we won’t be doing that, so it [their energy use] would 
drop so it’s…a conscious…thing’ Household 8 
 
The participants’ view of flights as something that the use of changes as they go 
through different periods in life is an interesting one. From their perspective in the 
years they are not flying, they are amassing credits for use in future years where they 
are able to take a flight. These years where they are not flying might be out of choice, 
or influenced by particular periods of their life, such as having young children or 
being fit and well enough to enjoy the travel. These discussions may have some 
interesting implications for how quota or rationing systems could be formed.  Equally 
it raises some interesting questions around flights and their impact on households’ 
energy use and GHG emissions. Many of the participants in this study did not take 
one flight a year, as discussed in Chapter 5, which leads them to consider flights in 
the manner outlined above. If the UK average is for a household to take one flight per 
year, which sections of society are responsible for these flights? 
 
The final point relating to flights was only mentioned by one participating household, 
but it is a point of distinction in between their motivations to reduce their emissions 
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and those outlined by other participants elsewhere in this thesis. For David, the idea 
of working to reduce his energy use was a positive one. His reason being that having 
seen the impact flights had on his carbon footprint, he would be happy to modify is 
behaviour in the home, and reduce his energy use there, so he could travel by plane.  
 
David: ‘where I’m connecting with it is actually for us…if the flight skews the 
dynamic that much, em I’m more comfortable making the a ten or fifteen per 
cent difference around here and still going abroad…’ Household 13 
6.7 Summary 
The households displayed knowledge of a number of measures they could take to 
reduce their energy consumption and associated emissions. This perhaps indicates 
that efforts by government and other schemes targeting the promotion and uptake of 
such measures have had some success in penetrating the public’s consciousness. 
However, despite being aware of these measures, they were uncertain of the effect 
and scale of the benefits that could realistically be achieved. Similarly, the 
households’ awareness of their level of energy consumption and GHG emissions was 
less comprehensive. This lack of clarity over their levels of consumption, and what 
would be considered an excessive or appropriate level of consumption, may 
contribute to a lack of motivation to implement energy saving measures. In a sense, 
the households appear lost in transition: they have begun receiving information on 
how to reduce energy use but remain unclear on the scale of reductions they are 
expected to make and how to achieve these savings on their own. 
 
A prominent theme within the households’ discussions was their lifestyle desires, the 
comforts and conveniences they feel they ought to have or like to enjoy, such as 
‘good’ levels of thermal comfort, machine aids like dishwashers, and holidays. Items 
classified in this theme by the households were items they were unwilling to 
compromise on despite any impacts on their energy consumption and abilities to 
reduce it. These areas have been shown to be intensive consumers of energy, placing 
these desires in conflict with any concerns households had over the environment. 
Concern was expressed for the environment along with a desire to take action to 
avoid negatively affecting it. 
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On an individual level, households evaluated this based on the actions they thought 
they would be able to take and their perception of their energy usage, for example 
whether they were wasteful or frugal. 
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7  Understanding the meaning of fairness 
7.1 Introduction 
Drawing on data from both the first and second interviews, this chapter will explore 
the meaning of fairness from the perspective of the participants in this study. 
Specifically, this chapter will discuss what level of reductions were considered to be 
fair by the participants and whether households were inclined to re-evaluate their 
views on what was fair in light of their experience of attempting to reduce their own 
energy use. The chapter will also discuss the characteristics of fairness that 
households considered when making judgements on the fairness of a reduction target 
both for them personally and for others in society. 
 
As discussed in Chapter 2, understanding what households consider to be fair in the 
context of energy use and reductions is an area that requires a development in our 
understanding. Currently there is little in the way of published material on the subject 
of fairness in this context. A study published by Horton and Doron (2011b) has also 
attempted to further the current understanding of fairness in the context of domestic 
energy use. The empirical work for the study conducted at a similar time to this study, 
but adopts a different research methodology using a series of focus groups to obtain 
data. Aspects of synergy and divergence between the findings of Horton and Doron 
(2011b) study and the work that forms the subject of this thesis will be explored 
where relevant in this chapter. 
7.2 What reductions were considered fair reductions? 
The relevance of fairness and fair quantities of reductions 
During the interviews, the households were asked about their thoughts and views on 
what a fair level of energy reduction may be. On occasion, the topic of the fairness of 
energy reductions was a subject introduced by the households without prompting. 
 
The fact that households chose to raise issues relating to fairness spontaneously is an 
indication in itself that fairness is important to households on some level. Some 
discussions resulted in quite explicit statements outlining the perceived significance 
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of fairness. 
 
Gemma: ‘I think if somebody comes to [it] feeling that things are fair…[you] would 
get more from them.’ Household 7 
 
While this comment does not give much insight into what households may perceive as 
fair, it does suggest that fairness has relevance to them on some level and provides a 
prima facie case that fairness matters to the households and has relevance to them in 
the context of energy use.  
 
The level of reductions households discussed as being acceptable ranged between 3% 
and 15%, with 10% being a regular figure used in their discussions. All the 
households had the opportunity to freely discuss what level of energy reduction they 
would perceive as fair. The energy reduction targets set by the self-set group did vary, 
but 10% was the most frequently chosen target, Ann and David being an example of 
one such household. 
 
Ann: ‘I would say about ten per cent, I would say that would be a reasonable target.’  
David: ‘I would be pleased if we could do that, really pleased.’ Household 13 
 
In the short term, the reduction targets set by and for the households compared 
favourably with the UK’s energy and GHG emissions reduction goals. However, 
households did not discuss, nor were they prompted to discuss, the longer-term goals 
of 80% reductions by 2050. The levels of reductions considered by the households, 
would make a significant contribution to the UK’s short-term goals. The levels of 
reduction targets currently required by the UK Government in the future are sizeable 
and will require a fundamental shift in how energy is produced, and how energy is 
consumed if they are to be achieved. What is noticeable at this point is that the 
participants of this study are not contemplating reductions either equal to, or close to 
an 80% reduction target. Reductions approaching 80% may not be required until 
2050, but it is interesting that presently the participants only feel able to make small 
reductions and so set a small reduction target, at least compared to the 80% 
requirement. 
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The following sections will move to look at why households viewed these reduction 
targets as fair. 
 
The effect of reduction targets 
From the outset of the study, there was scepticism among the households as to 
whether they could reduce their energy consumption by a significant quantity. It was 
felt that they could reduce their consumption by cutting out wasteful behaviour, a 
topic discussed in both the first and second interviews. However, the households 
doubted whether cutting out this wasteful behaviour would add up to anything 
significant or enable them to reach their reduction targets. As Bill (household 8) said 
earlier: ‘I suspect that they don’t add up to very much.’  
 
Households reported that the setting or imposition of the target itself had an impact on 
them. Having a target in place provided the households with something to aim for. It 
provided a point of focus for them that they could ‘cling to’, as one participant 
described, throughout the study. This was a view shared by both those who had a 
target imposed on them and those who set the target themselves. 
 
From the self-set target group:  
 
Gemma: ‘it’s more of a challenge then, if you’ve said you’re going to do something 
yourself…but if you’ve actually said to somebody, “I’m going to do this,” 
you almost feel obliged to make the effort to do it.’ Household 7 
 
From the imposed target group: 
 
Bill: ‘I don’t think it would have made any difference if you had set it as 5% or 10% 
or 15%…’ 
Emily: ‘No, the fact that you had a target to cling to…’ Household 8 
 
Rob: ‘I think in some ways it was more positive ’cause it made you think about doing 
it. Certainly having a target to achieve, at least it gave you a kick to start, you 
know, to get started.’ Household 9 
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It seems that the target functioned as a constant reminder to the participants, both in 
terms of the issue that they were attempting to address as well as how they aimed to 
do so. This is a point articulated well by members of household 27, who were in the 
imposed target group.   
 
Louise: ‘we probably would have just muddled along like we normally do. I think 
that, that just kind of keeps your motivation up, doesn’t it.’  
Chris: ‘Yeah.’ Household 27 
 
As Louise and Chris say, they probably would have continued as usual without 
making any changes had it not been for the target. With the target in place, their 
motivation was kept at a more constant level, encouraging them to continue trying to 
reduce their energy consumption. Again, there is some symmetry in the comments 
between households in the different groups. As Stephanie and Nathan point out, 
having to effect the changes themselves served as good motivation to embark upon 
those changes:  
 
Nathan: ‘It’s prompted us to do it a bit more quickly, I suppose.’ 
Stephanie: ‘Maybe. Because it was something we decided to do, wasn’t it.’ Household 
11 
 
As well as these benefits the target provided, households did comment on some of the 
negative impacts of having a target to achieve. Again, comments came from both the 
target groups. There was an acknowledgement that targets are off-putting to people as 
there is a degree of the unknown about them, and that this was particularly true in this 
instance given that, for many, the target was set in a subject area outside of their own 
expertise. Households felt that this made the targets particularly hard work, making 
them feel uncomfortable because they were unsure what the target meant for them, 
what they would be able to reduce and how much that reduction would contribute to 
the target. 
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Ann: ‘I didn’t know what, I mean 10 per cent, I didn’t know what that involved, I 
didn’t know by doing what I was doing…what percentage that would deduct, if 
any.’ Household 13 
 
Households noted that this put them off reaching for higher targets as they did not feel 
equipped to tackle that challenge and were concerned over the potential impacts a 
larger target would demand of them.  
 
Sue:  ‘I was, worried about saying oh well I’ll go for um, 20 or 30%, I’d, I just 
didn’t feel comfortable jumping in that quickly, as I would have to make some 
quite big changes to be able to do that.’ Household 22 
 
Similarly, the households were convinced that if targets were imposed across the 
nation, it would be unlikely that such targets would be achieved. Instead, they felt that 
a gradual change is required to encourage households towards lower consumption. 
 
Christine: ‘If the government were to say, give a ten per cent decrease in what you 
use, I think that would be quite difficult. If they imposed that, if you had to 
do that…you can’t just suddenly change.’ Household 14 
 
The participants have reported several effects of having a target, including increased 
awareness, motivation and a persistent reminder of what needed to be achieved, 
which penetrated into their daily routines. The setting of a target or goal has been 
linked to facilitating changes in behaviour, often through a combination of 
mechanisms. This includes the directing of attention and effort towards relevant 
activities, and the application of learning and acting as a motivator. Targets often have 
similar effects, whether self-set or imposed by an external source, with there being no 
difference between how the target was set and a household’s likelihood of reducing 
their energy consumption. 
 
Households have already commented on a sense of increased awareness helping them 
to bear in mind saving energy during their daily routines, meaning that they now 
appear motivated and energised to find out their progress towards their target. 
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What reductions could be achieved in the future? 
After seeing and discussing their results the participants’ thoughts turned towards 
what reductions it might be possible to achieve in the future. This was a subject on 
which there was uncertainty, with mixed views given. The participants were unsure 
how much further progress they could make with their energy reductions.   
 
James: ‘I actually think it would be quite hard on that one there, to reduce it by a 
quarter would have been pretty hard based on what we’re living [on]…’ 
Household 24 
 
However Household 11 viewed things slightly differently: 
 
Stephanie: ‘I'm really pleased that we've managed that with our old appliances and 
everything.’ 
Nathan: ‘If we've managed that, then yeah, and we could easily hope to get it down 
another ten per cent...because the main measures are to come, aren't they, 
really? But little things, no, it's not impacted us in any way.’ Household 11 
 
Only half of the households in this study were able to make measurable reductions in 
this study. James, Stephanie and Nathan were amongst those that were able to register 
a reduction in energy use. James was unsure that further, larger, reductions would be 
possible for his household, while Stephanie was mindful of the larger impact that 
some of their planned home improvements could make towards reducing her family’s 
energy use. As she new that there were plans to change the fundamental infrastructure 
to her property she felt confident that additional reductions could be made to those 
already achieved. Those households without such plans were more conservative, as 
Bill discussed. There was an appreciation that perhaps building on the actions they 
had already taken further, small, reductions could be made. 
 
Bill: ‘Whether you could do another ten per cent, I don’t know ’cause, I suspect 
being conscious of that and what big effect small changes have I would have 
thought that we could get up to 15 per cent.’ Household 8 
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Bill’s statement here suggests that he feels able to make additional reductions, but he 
also indicated that there are limits to this. To clarify Bill was articulating that he felt 
able to make a reduction of 15% overall, compared to the year prior to the study. 
What he was articulating, but got slightly disguised in the transcript as he tried to 
articulate his point, was that he did not feel able to reduce his energy use by another 
ten per cent, on top of the ten per cent already achieved. 
 
In looking to further their reductions the participants showed an end to their 
awareness of how to progress with their energy saving activities. Based on their 
current knowledge the participants, like Bill and Lizzy, had an idea of how they could 
small additional savings to those already made. Greater levels of reductions though 
were not seen as obtainable, not without further assistance. Rather than assistance the 
participants framed this as a need for additional information as Lizzy describes. 
 
Lizzy: ‘But we’ve got an idea of how to save energy, and you know, but to save 
another ten per cent would need, may need more information.’ Household 24 
 
This was a view that Rob shared. Having struggled to achieve any reductions Rob felt 
that there was little else the he could do to advance on his situation, but acknowledged 
that there might be actions he could take that he is not aware of. 
 
Rob: ‘Apart from at home, you know, lights and that, I think it was difficult to do a lot 
else. Well, in my mind anyway. Whether there is anything else I could do I don’t 
know.’  Household 9 
 
Sue (Household 22) provides a good summary of how the households viewed their 
energy reduction efforts. Through the behaviour changes they had been able to adopt 
and the technological changes such as energy efficient light bulbs and reduced 
thermostat settings that had ‘done [the] things around the edges’ and there is now 
‘nothing more off the edges that can be taken…’. In her view, ‘something with a 
bigger result is going to have to be done…’ if larger reductions in energy use are 
going to be made. Like the other participants though this is not something she felt 
equipped to tackle and that more information was needed. 
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Sue: ‘I’d either have to do some research myself, or I’d rather have a bit of expertise 
kind of saying “Well, the options are...”’ Household 22 
 
The participants’ request for information is a subject that will be returned to in 
Chapter 8 and will look at the type of information they feel is needed. In terms of 
understanding the targets households consider to be fair, the participants feel unable 
to make reductions much beyond the ten per cent target figures set in this study. This 
is far from the UK target of 80% reductions by 2050. As will be discussed in the 
following sections of this chapter, the ‘achievability’ of reductions is considered as 
contributing to the fairness of reduction targets. The participants’ current views 
suggest that they would feel an 80% reduction target as unachievable and 
consequently not fair. If these targets are to be achieved UK households will need 
further support to assist them and help them identify the actions they need to take. 
7.3 Why were the reduction targets fair and what was considered when 
making this judgement? 
Considering circumstances on energy reductions  
The households’ first concern relates to their personal circumstances. Their 
definitions of circumstances are quite broad, ranging from income levels to the 
presence of children and the level of energy saving measures they have already 
undertaken. 
 
Lizzy outlines how she feels that for her household, making energy reductions should 
perhaps be easier, a point not disputed by others in the household. 
 
Lizzy: ‘I think for us it’s probably slightly easier, we don’t have any children, 
there is just us two.’ 
James: ‘Yeah. There is certain things which are glaring which we know we could do.’ 
Household 24 
 
This statement is then evaluated by looking at their perception of how others may 
cope with the same goal. The context in which energy reductions are to be made is 
seen as important and something that will affect the possible outcome and can 
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influence whether these reductions are considered to be required. 
 
Lizzy: ‘I don’t feel like I can say until I know somebody’s complete circumstances. I 
think everybody can do something um, but it would be, what would they feel 
comfortable with?’ Household 24 
 
Other households raise the same theme, with children forming a centre to the 
argument. All of the households indicate that they do not wish to see children 
disadvantaged and wish to provide a comfortable environment for their children. They 
acknowledge that this has an impact on the household’s energy consumption, and may 
affect a household’s ability to reduce their energy use. 
 
Christine: ‘obviously it depends on their circumstance. You know, do they have young 
children, are they at home a lot?…I think it does just depend on life 
factors, how many children there are and how many people are in the 
house.’ Household 14  
 
Julia: ‘I actually think people with young children, which all my brothers and sisters 
have, I think it’s really difficult for them. I think they would find it a lot 
harder.’ Household 19 
 
While many households are quick to point out the limiting factors which they feel 
affect their own ability to reduce their energy consumption when assessing what a fair 
level of energy reduction would be for them, those who have what could be regarded 
as more conducive circumstances for energy reduction also recognise this, as Sue 
outlines below. 
 
Sue: ‘I think something that makes it much easier is the location of where I live. I’ve 
got a train station five minutes’ walk one way, I’ve got a bus station another 
five minutes’ walk the other way, and all the amenities a town centre has to 
offer.’ Household 22 
 
The current energy performance of the household was also re-visited. Having seen 
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their own bespoke carbon footprint, households reflected on the results and what that 
may mean for reducing their energy usage. For those who perceived their 
performance as under par, there was a willingness to accept that reducing their energy 
consumption was an acceptable thing for them to do. Those who felt they were 
already performing well, while happy to try and reduce, wanted to voice that it might 
be easier for those who were less efficient. 
 
Matthew: ‘we are below average (laughs).’ 
Sarah: ‘Yeah. I mean, how easy would it be for my mum and dad to reduce  
by ten per cent?’ 
Matthew: ‘Probably, well, it is ten per cent or more, isn’t it, but they’re probably an 
awful lot more wasteful than we are.’ Household 28 
 
Sam: ‘it does seem fair, but then I think about myself compared to other 
households…I don’t think I use as much energy or emissions as other people.’ 
Household 25 
 
Constraints on energy reductions 
External institutions were an area where the participants indicated constraints exist. 
Households point out the places that they interact with through their day-to-day lives, 
including the workplace, schools and leisure and recreation centres.  
 
When considering energy reductions and their possible magnitude, households have 
several concerns in this area. The first concern is the issue of their proximity to these 
locations. Households are concerned with their distance from these locations, citing 
the impact this has on increasing their travel demands. 
 
Their second concern is over the requirements that are imposed on them by these 
external institutions. The most common of these was the requirement for schools to 
begin lessons at 9 o’clock. While the fact that the school start time coincides with the 
common work timetable is convenient for many, households were quick to point out 
the pressure this places on the transport system and their timetable, making it 
necessary to have quick, reliable transport readily available. This generally meant 
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personal transport in the form of a car. 
 
Ann: ‘[I] can’t walk to school either ’cause it’s too far away. There’s no bus, there 
used to be a bus but that has stopped, so the only way of actually getting them 
there is to drive them there…and they have to be in.’ Household 8 
 
The final point made by the participants on this subject was about leisure facilities 
and the pressures these impose on personal travel requirements. In particular, these 
comments were made about exclusive facilities where participants had local facilities 
that in theory they could use, which would reduce their need for travel and reduce 
their energy consumption, but the exclusivity of these facilities either in terms of price 
or limitations on the number of memberships available meant that participants had to 
travel further afield for their leisure activities. James makes this point nicely. 
 
James: ‘one for me would be play, the place I play golf…you know, it’s a thirty-
minute drive and we’ve got five here within a two-minute drive, but I haven’t 
got 60 thousand pounds to join one of them (laughs). So that’s priced me out 
of the local market so I’ve had to go further away.’  
Household 24 
 
All of these external factors were taken into account by participants when judging 
what a fair reduction target would be from their perspective. They were keen to 
outline that these issues, which they considered to be outside of their control to a large 
degree, had an impact on their energy usage. 
 
Lifestyle impact 
Following on from this sense of achievability and ensuring the target is a fair one, 
households also comment on the positive effect of the target not being ‘outrageous’, 
as they put it.  
 
Julia: ‘I don’t think it’s too outrageous ’cause I know what I can do, potentially, at 
home to kind of get that ten per cent.’ Household 19 
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Although households are unsure as to whether they will be able to make the target, 
they take comfort from the fact that they have some idea of the actions they can take.  
 
As well as not being ‘outrageous’, a further factor contributing to the perceived 
fairness of the target was the targets not being viewed as detrimental. By this, 
households meant that there should be no detrimental effect on their lifestyle in 
making energy reductions. This is something households stated they were not 
prepared to do during the initial interview, and now based on their experience 
something they perceive to contribute to the fairness of the target. 
 
Julia: ‘it’s only small things, it’s not something that’s so detrimental to people that 
you know, like I said, by turning your heating off, that is really detrimental.’ 
Household 19 
 
Households voiced an appreciation that perhaps a reduction target of ten per cent 
might not be considered to be an ‘ideal’ target, and that maybe government and 
environmental experts may have other targets which they feel or know to be possible 
for households to achieve. However, from the participants’ perspective, these ‘ideal’ 
targets would not be achievable, as household 27 outlines. 
 
Louise: ‘You might have ideal targets but it, they wouldn’t work. People would just 
get frustrated and give up.’ Household 27 
 
There is an acknowledgement here that the target plays a motivational role and that 
that positive motivation is a contributing factor to the perceived fairness of the target. 
It seems that this may consist of two elements. Firstly, it helps to keep the individuals 
concerned engaged with the task of energy reduction. Secondly there is the 
implication that it may facilitate the continued engagement of wider society, 
something that the households perceive as significant, and is therefore also significant 
to the fairness of the target. 
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Chris: ‘if everyone was tasked, if everyone on the planet was tasked to reduce their 
emissions by ten per cent, that would make a massive difference, so yeah,  
I think it’s fair enough.’ Household 27 
 
Achievability of the reduction target 
Households also evaluated the perceived achievability of energy reductions. 
Households want to know that it is possible for them to achieve the targets they have 
set themselves or have had imposed upon them. 
 
Lizzy: ‘I think it’s a reasonable one and I think it’s realistic, which is probably why  
I think it’s fair.’ Household 24 
 
Referring to the imposed target of a 10% reduction: 
 
Shirley: ‘That’s definitely fair…because I think, I think that would be manageable.’ 
Household 15 
 
For the households, this was an important consideration when assessing what energy 
reductions would be fair for them to achieve. The idea of an impractical or  
unachievable target is off-putting to the households and begins to move them away 
from accepting energy reductions, generating negative feelings towards the issue. 
 
For the majority of participants, there was a sense of uncertainty throughout the study 
as to whether reaching the target was actually possible, particularly given the range of 
energy saving options they considered possible. However, despite this, the 
participants said there was a feeling of achievability about the target or that the target 
was realistic.  
 
Louise: ‘Yeah…it’s a realistic target, isn’t it.’ Household 27 
 
Lisa: ‘I think it was probably, yes, it would be a ten per cent reduction [which] I do 
think is fair and realistic…’ Household 23 
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For the participants who were shown to have reached their target or come extremely 
close to doing so, the feeling that the target set was a fair one was reinforced: not only 
had they felt that the target seemed achievable, but they were also actually able to 
achieve it. 
 
Interviewer: ‘Do you still feel that it was a fair target?’ 
Stephanie:  ‘Yes, because we’ve achieved it…the fact that we’ve actually reached it 
and we’ve achieved it, it kind of gives you more impetus to go on and do it 
again.’ Household 11 
 
For those who did not reach their reduction targets, there was still a perception that 
the target was a fair one. The reasoning for this was again centred on the perception 
that a ten per cent reduction target sounds and should be achievable. Households not 
reaching their targets or experiencing an increase in their emissions were keen to 
understand why and where the increase in emissions had come from. For example, 
household 23 had a new addition to the family, which they felt caused an inevitable 
increase in their emissions. However, they still felt that ten per cent was a fair target. 
 
Dan: ‘I think it would be more fair if it was based just on what we had when we spoke 
to you the first time, based on two people, …but it isn’t, we’ve added a third, 
from a person point of view, and therefore the knock-on effect is somewhat 
inevitable, isn’t it.’ Household 23 
 
Households who were already below the national average were unsure whether a ten 
per cent reduction target was achievable for them given their already lower level of 
consumption.  
 
Christine: ‘I have been more conscientious about using things and what’s the impact 
that we have. Erm. I think ten per cent, it was – If you’re above the national 
average, then a ten per cent reduction would probably be fine, but I think 
as we’re already quite low, to then reduce that further was…I think 
probably would have been quite difficult.’ Household 14 
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When evaluating the households’ views on levels of energy reduction, it should be 
considered that these discussions were held within the context of this study, which 
had a defined time span. Each of the participants knew that the study had a timeframe 
of 12 months over which their energy consumption would be monitored and this may 
have influenced what they felt able to do, given these time constraints. There was 
some indication when talking about certain energy saving measures, such as installing 
solar panels or purchasing a more efficient car, that these are longer-term options and 
were perhaps not included in the immediate reductions being considered by the 
households. 
7.4 Considerations made by households when evaluating reduction 
targets as fair in society 
Essential groups  
An interesting concern raised by the households was the potential effect that energy 
reduction requirements could have on essential services, such as the Health Service or 
Police Force and the individuals that society relies on to provide it with these services. 
 
Households were initially concerned with the added pressure that may be placed on 
essential services that had to achieve energy saving targets. There was a feeling that 
this places an extra responsibility on the service which it may then struggle to cope 
with, or perhaps become distracted from its primary function. Of course, the issue of 
cost also arose; households are well aware of the cost implications associated with 
many energy saving measures. They also expressed a concern about the cost 
implications that the essential services may face in order to achieve energy reductions. 
 
As well as the institutions themselves that provide these services, there was some 
sympathy for the people who are responsible for providing these services for society. 
Participants were sympathetic about the requirements that society places on these 
individuals, the hours they are required to work and the fact that they are at the mercy 
of society’s needs for their services, when they are needed, they are needed. Waiting 
for public transport or taking a train in the early hours of the morning is not always a 
possibility for these individuals. Given this necessity for these individuals to be on 
call and available for work at any given point, households were concerned how 
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requirements for energy reductions would affect them. There was a feeling that these 
individuals should not have to make energy reductions that inhibit their ability or 
confidence to work. 
 
James: ‘Depending on your role…there are some people who are essential to get to a 
certain point. You know, doctors, nurses, to take an example of having to get 
and use the roads and certain areas there. So there might be people who do 
use up a little bit extra ’cause they’re using [it] to get to, to drive to hospitals 
further afield. So there might be those special cases but on the whole… I do 
think people have a responsibility.’  
 
James went on to say: 
 
James: ‘You know, you might have a surgeon who has to go up to London, but he has 
to drive up to London ’cause he can’t get a train up to London at a certain 
time, so that might, well, if you’ve got to do an operation at two o’clock in 
the morning it’s quite difficult to get a train at that time in the morning…’ 
Household 24 
 
The households felt that the requirements for reductions in energy use should not 
prevent key services in society from being delivered, and nor should it inhibit the 
ability of the individuals who enable that service to be carried out from being able to 
do so. In a way, the households’ feelings here are similar to those voiced around not 
wishing to see their own lifestyles restricted and the suggestion that reducing energy 
consumption is problematic in some way. However, the point is an important one: 
society does rely on several key services such as hospitals and the fire and police 
services. These are services that have been protected in the past by particular policies 
in order to keep them running, for example as seen in some areas during the UK fuel 
protests in 2000 (BBC, 2000). 
 
Vulnerable groups 
Vulnerable groups in society were also a concern for households. There was concern 
about children, which is a theme seen throughout the comments on energy saving. 
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Households also questioned the impact that energy saving could have on other 
vulnerable groups in society, such as those needing long-term health care or the 
elderly. As the households explain, you do not really want a situation where those 
who need heating due to being more susceptible to the cold are turning it off. 
 
Lizzy: ‘You know, elderly people turning the heating down, you kinda really don’t 
want them to do that, it’d be dangerous.’ Household 24 
 
Those who require long-term care or treatment for medical reasons and those with 
disabilities were also identified as vulnerable groups by the participants. It was felt 
that these groups could be severely disadvantaged by the need for reductions in 
energy consumption, and could perhaps become unable to receive the right care or 
perhaps suffer a reduction in personal mobility. 
 
It was felt that if these circumstances were to come to pass, this would be unfair on 
the individuals affected and was not a scenario that would be welcomed in society.  
 
Collective responsibility  
The participants in this study also discussed a desire to feel as though they are in it 
together, and that this would be a fair way of moving towards energy reductions. 
There was a feeling among households that they are ‘happy to do their bit’ but the fact 
that everyone is not doing so does generate a degree of irritation among the 
participants. 
 
Emily: ‘I’m quite happy to do my bit and I’m quite happy to sort of walk um so that I 
know I’m doing something or more than I was or what have you. Um and I’m 
quite happy to walk three times instead of once if the weather’s OK and all the 
rest of it, but it’s still at the back of my mind, there’s that little bit of irritation 
that, you know, you’re out there on your own.’ Household 8 
 
This irritation extends beyond the domestic and into the international arena. There is a 
sense that the households feel that if reducing energy consumption both nationally 
and internationally is not a priority for national governments or the international 
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political community, then energy reduction cannot be as essential as is being claimed. 
 
The issue of collective responsibility is a difficult one for households. However, from 
the context of the discussion with participants, there is a feeling that the issue of at 
least national, if not global, collective responsibility is of greater concern to 
households and would go some way towards making the pursuit of energy reductions 
seem fair at the domestic level. 
 
Emily: ‘I think if I thought everybody was doing it, I would believe more that my little 
bit was achieving something.’ Household 8 
 
Manufacturer and service provider responsibility 
As well as a desire to see a collective responsibility towards energy reduction among 
the domestic population, the households extend this requirement for collective 
responsibility to include the manufacturers and the providers of the services that 
households consume on a daily basis.  
 
Christine: ‘I think businesses should be more aware and um they should be assessed 
on what they produce. I mean, there are a lot of their packaging and 
things like that.’ Household 14 
 
Firstly, manufacturers’ efforts to reduce the energy consumption of products during 
the use phase came under scrutiny. There is a general feeling that manufacturers could 
do more to improve the energy efficiency of the appliances they provide for retail. 
Households were critical of appliances that had to be left on standby to perform their 
functions, such as Sky recorder boxes. Households also wanted to see more assistance 
from manufacturers to help them to use their appliances in more pro-environmental 
ways, and were scathing that inefficient appliances are still available for purchase.  
 
Emily: ‘Well, I don’t fully understand still why anything other than an A-grade 
appliance is being made anywhere in the world.’  
Bill: ‘Hmm.’ 
Emily: ‘You know, you know, why do I have the choice when I go into Comet to buy, 
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to buy…’ 
Bill: ‘To buy a D-grade appliance. Yeah.’ 
Emily: ‘I would have said passionate, in quite a strong way that um manufacturers 
have had the technology to do it and they shouldn’t be allowed not to do it, it 
should be the only thing. It shouldn’t be a choice thing.’ Household 8 
 
James: ‘Hopefully we’ll, we’ll be helped by manufacturers who would then reduce, 
for example, the next washing machine, if we have to buy a new one, will be 
more efficient….and you will get a Sky box that you don’t have to keep on 
standby. Something like that.’ Household 24  
 
Households also brought service providers into their discussions. As well as being 
critical of manufacturers and wanting to see them do more, households were scathing 
of businesses and their energy consumption habits. Seeing high street shops using 
high-energy bulbs such as halogen bulbs to illuminate their displays was a particular 
bugbear of households. This annoyance was compounded when they saw lights left on 
through the night serving no real purpose. Other inefficient behaviours such as open 
chiller and freezer units in supermarkets were also discussed. 
 
Sarah: ‘but I dunno what difference does it make, you know, when you see,  
you drive past office blocks with [lights on] and it’s midnight.’ 
Matthew: ‘[An office block] in Guildford.’  
Sarah: ‘They’ve all got lights on and all lit up…’ 
Matthew: ‘Worst offender (laughs).’ 
Sarah: ‘Yeah, that used to really wind us up, didn’t it. Um and what, why do you need 
to have the lights on all night long um, like you see.’ Household 28 
  
Households’ views here were that for energy savings to be fair, they must be clearly 
helped by manufacturers, who must provide them with energy efficient appliances 
and efficient ways of using them. However, their requirements for fair energy saving 
go beyond the households’ needs and require visible engagement and action from the 
companies with which the households engage or see in their neighbourhoods on a 
daily basis.  
 164 
James: ‘So again it is a collective area there of manufacturers making it easier for us 
as well and us responding by using less.’ Household 24 
 
Burden of responsibility 
How the weight of energy reductions would be shared out among households was also 
discussed as a topic of interest.  
 
Households have stated that in order to achieve true fairness, ideally everyone should 
engage in energy reduction as a collective enterprise; however, households suggested 
that not everyone should have to act to the same degree. 
 
Julia: ‘It might be unfair on people who are already really trying and doing their best 
and actually have quite small carbon emissions, so it would be quite hard for 
them who have already done everything that they need to do,  
and they can’t squeeze any more out.’ Household 19 
 
The participants assumed that other households will have carbon footprints higher or 
lower than their own. There was a consensus among the participants that those with a 
lower carbon footprint should have to bear less of the responsibility and achieve lower 
reductions in their energy consumption than those with higher carbon footprints. 
Their logic here was that those who consume lower levels of energy are probably 
responsible for less wasted energy and have undertaken a number of energy saving 
measures in their home already. This being the case, these households would have 
fewer opportunities or options available to them to cut their energy consumption any 
further.  
 
Bill: ‘so it’s marginally easier for us, I think, although as I said, it is marginal as to 
what we can do ’cause we haven’t got the big things to do like the double 
glazing, or the cavity wall, or the loft insulation, or efficient boilers, 
or whatever.’ 
Interviewer: ‘Because you’ve already done those?’ 
Bill: ‘Yes, we’ve done that.’ Household 8 
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It was thought that those with the biggest carbon footprints should have to shoulder 
and achieve the greatest levels of reductions in their energy consumption. Their 
reasoning was the same as that applied to households with lower energy consumption. 
As the higher energy consumers are consuming more, they probably have higher 
levels of waste energy which they could cut down on and have probably undertaken 
fewer energy saving actions in their home so far.  
 
Interviewer: ‘Do you think the people with bigger footprints would have more of an 
obligation?’ 
Sam: ‘Yeah, particularly…people that just sort of excessively using energy and stuff. 
You know, they should.’ Household 25 
 
Overall, the higher consumers would have a far greater capacity and many more 
options available to them to be able to reduce their energy consumption. For the 
participants, this would be a fair distribution of the burdens of energy reductions in 
society. 
 
This was a topic that was returned to during the final interview of the study. At the 
household level, there was an acceptance by those shown to be using above-average 
quantities of energy that it was acceptable for them to be asked to reduce it. However, 
those on lower emissions felt slightly disadvantaged. During this interview, these 
feelings were reiterated when evaluating the fairness of the target. 
 
Matthew: ‘I mean, when you think of Sarah’s mum and dad, I would have said it was 
quite easy to cut ten per cent, looking at the sort of habits that they have. If 
you’re above the national average and you are in a similar property to us, 
it should presumably be easier to cut ten per cent then…’ 
Sarah: ‘If you are already below it.’ Household 28 
 
Households who had already adopted some of the behavioural or technological 
changes to reduce their energy consumption felt that this may affect their ability to 
make further reductions. With the changes that they had adopted in the past, it was 
felt that these would have already helped lower their energy consumption. This would 
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have a knock-on effect, making it harder for them to reduce their consumption further 
as they are starting from a lower level of consumption and have fewer options left 
available to them. It was felt that those who were yet to implement any energy saving 
measures were at an advantage. 
 
Sue: ‘I was already doing some, I already have like the low-energy light bulbs in so I 
couldn’t swap there, um, I was already pretty hot on turning things off, so I 
couldn’t do much more there. Um, I think there was less room for improvement, 
so there was less of a significant difference as a result.’ Household 22 
 
Some of those with above-average consumption were happy to concede the point, 
accepting their target as fair because perhaps they should be consuming less. 
 
Interviewer: ‘You mentioned the target was fair because it was realistic, are there any 
other factors which make it fair to yourselves?’ 
Louise: ‘Well, we were over, as well. So I suppose ’cause we were masses above the 
average it was OK.’ Household 27 
 
The information provided by the carbon footprint did influence their perception of 
their own energy use, partly by allowing them to judge their performance relative to 
the national average. Some wanted a like-for-like comparison accounting for their 
property size and occupancy type, essentially taking account of their individual 
circumstances. This may have been partly to justify or legitimise their higher levels of 
energy consumption, but it does pose the question of how much is too much and how 
little is little enough. 
 
Natalie: ‘I’m not going to get upset about the fact that we’re so much above the 
national average ’cause I feel that our house is quite a way above the 
national average in terms of size and therefore for energy.’ Household 21 
 
There is a debate as to whether having a larger house entitles them to use more 
energy. With their home perceived as larger than average, a fair assessment for a  
six-bedroom house, it was thought the home would consume more energy than the 
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average as a matter of course. 
 
Dean: ‘Don’t get all defensive…I’m just suggesting that just ’cause we’ve got a 
bigger house doesn’t necessarily mean it’s OK for us to er, eat lots of energy.’ 
Natalie: ‘No, not at all. Absolutely, but what I’m saying is that it’s a fact of life that 
we do, because we’ve got a bigger house.’ Household 21 
  
Households indicated that going through the process of viewing the carbon footprints 
and therefore being able to see data relevant to them also played a role in the fair 
perception of the target. Participants felt they were able to gain an understanding of 
the facts associated with their energy consumption and where the reduction target had 
come from. 
 
Lizzy: ‘So ’cause we’re involved in it and you’ve shown us facts and figures, that felt 
reasonable.’ Household 24 
 
In re-assessing the fairness of the target, households drew on a number of topics, 
some of which were raised during the initial interview. Again, the achievability of the 
target, its impact on their lifestyles and lifestyle desires as well as the households’ 
current levels of energy use relative to others were considered. 
 
7.5 Is 'doing the right thing' desirable? Exploring households' moral 
motivations to reduce their energy use 
Although there are a number of obstacles and desires which prevent households from 
implementing energy reductions, they do convey a desire to reduce the energy used as 
a result of their lifestyles. Several moral drivers such as: concern for future 
generations, resource depletion and an overall feeling of responsibility for their 
energy use, and any negative consequences that this may have. 
 
Future generations 
For many of the households, including those with and without children in the family 
unit, a primary driver for wanting to achieve energy reductions was for future 
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generations. This is a concern that households voiced on many occasions without 
being prompted in the interview. The households' concern is over the legacy that will 
be left to their children and the generations that follow after them. A wish was 
expressed to avoid passing on problems to future generations that are the result of 
behaviour by the generations of today. 
 
Gemma: ‘I’m taking it much more seriously now as I think a lot of people are…and 
thinking of the future generations really.’ Household 7 
 
When asked whether there was a ‘responsibility to reduce’ her emissions Lizzy also 
turned her attention towards future generations. 
 
Lizzy: ‘It’s interesting that you say like, responsibilities. Like yeah,  
I feel responsibility that if I’m going to bring children into this world I’d like 
them to have something, you know, some sustainability that, you know, 
they’re not going to end up living in the, in a dome 'cause there’s no air or 
anything cause we’ve just got rid of it.’ Household 24 
 
The presence of future generations in the family unit was also discussed as having 
brought about a change in perspective. Many of the participants felt that their own 
generation will not be affected by any of the negative environmental consequences 
mankind is at risk of being exposed to. However, as Ann discusses, the realisation that 
environmental issues may affect their children or grandchildren is reported as 
modifying their perspective on their own need to act. The presence of younger 
generations is a motivator to evaluate or re-evaluate your actions and in this context 
the possible consequences for the environment in which we live. 
 
Ann: ‘Yeah, I was just…thinking it’s not like...in our generation they’re gonna bother 
about it, and I was then thinking about children, and their children, and their 
children, and like it was gonna affect them, isn’t it?  If we don’t do something 
about it, so...’ 
Interviewer: ‘So does that make you change your standpoint on responsibility?’ 
Ann: ‘Yeah, a little bit maybe. Yeah, I think had you have asked me these questions 
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six years ago I would have said “no” ‘cause of not having children changes a 
lot. I wouldn’t have given two hoots. But now, children, thinking now how I feel 
about my children, how they’re going to feel about theirs and so on and so on. I 
think yeah, might have a little thought over it.’ Household 13 
 
This is a feeling that is reiterated by Christine. She describes how having children has 
also changed her perspective and, to a degree, her own actions. 
 
Christine: ‘because of having children, they are the next generation… 
if everyone did just a little bit it would work out…Before I had children I 
was a child, I was going out there, seeing the world…the environmental 
thing wasn’t an issue. But having children does make you look at it, [it] 
changes your perspective on life. You want to make it, the world, a better 
place for them, it becomes not about you any more, it becomes about 
them, about the future generations.’ Household 14 
 
It is that very realisation that makes the issue important, the possibility that family, 
alive today with the emotional attachment that accompanies them, may suffer as a 
result of peoples’ actions and behaviours today. This appears to make the issue more 
tangible, or add a more urgent to the discussions that perhaps was not present within 
before. 
 
Shirley: ‘God, that is so frightening, isn’t it.’ 
Interviewer: ‘What is it that makes it frightening?’ 
Shirley: ‘Well…it’s frightening that you're throwing all that out into there (pointing to 
the sky)...I’ve got three grandchildren growing up. What’s it gonna do to 
them? It's gonna affect everything. Food. The food we eat. Well, even the air 
we breathe.’ Household 25 
 
The participants interviewed in this study put forward the perception that future 
generations are a driver and a reason to pursue lifestyles that have a lower 
environmental impact. This seems to be borne out of the affection that is felt for 
children or ‘thinking now how I feel about my children…’ as Ann puts it, and the 
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emotion that they stir within us. Horton and Doron’s study (2011a) found that concern 
for future generations provided a foundation for individual’s support for taking action 
on climate change and reducing the publics’ energy consumption. The findings of this 
study would appear to support this, their concern is a reason for them to want to act. 
However this concern, expressed by almost all of the households at some point in the 
study, was not enough to encourage them all to make the effort an reduce their energy 
use.  
 
However, in an almost ironic way help appears to be at hand. This help is emerging 
from the very future generations the participants of this study whish to protect. Some 
of these future generations are present today and as it turns out are capable of exerting 
a very persuasive influence on their parents when it comes to environmental 
behaviour. Children are learning through their education at school and after-school 
clubs about the environment, environmental threats and good environmental 
behaviours as we understand them today. They are then taking these lessons home 
and encouraging their parents to put them into practice, even if they’ve not quite 
mastered all of the good behaviours themselves as yet. As Christine describes the 
‘nag’ effect can work. 
 
Christine: ‘Oh, they [her children] go on about recycling the whole time. Um if I put a 
tin in the wrong bin they’re there on “Mummy, that’s wrong, that should 
go in that bin...” They are more aware of their environment, I think, 
making little differences, but the turning off the lights (laughs), they 
haven’t quite got that one yet.’ Household 14 
 
Resource depletion 
In addition to the concerns over future generations households were also concerned 
about the depletion of the Earth’s resource. The thought that we are over consuming 
resources and materials that we rely on for our day-to-day lifestyles appears to acts as 
another moral driver for households to do the right thing. 
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Christine: ‘[its] always on the news, “Our resources are running out, we need to 
make a difference, we need to make everything that we have work better.” 
I do think we have, um [I] personally have a responsibility, everybody 
does, not just the people who know how to do these things.’ Household 14 
 
This is a concern that Bill shares, who puts forward his long-term concerns over the 
exploitation of our resources. He also gives an indication as to how he feels he lacks 
any real power to influence the decisions that may help us make progress towards 
achieving our energy reductions goals as a nation. 
 
Bill: ‘I wouldn’t have a problem with a row of wind turbines on that hill, particularly 
if as a result of that we were getting carbon free energy or carbon reduced 
energy, but that’s not something I can do anything about…I do have some 
concerns that um, that the long term implications of exploitation and natural 
resources might be happening.’ Household 8 
 
The participants’ concerns of resource depletion built on their identification of their 
own areas of wasteful behaviour. The participants identified in their discussion that 
there were areas where they were wasteful with their own energy use. This is also 
something that they are conscious of being present throughout society. Indeed there 
are many instances where society is wasteful, from households placing wasted food 
into bins to be disposed of, to the sending of resources that could be re-used to landfill 
to be buried; and shops using energy to light up shop windows at times when there is 
nobody there to see it. As Emily commented we need ‘to be less wasteful’ household 
8. The participants in Horton and Doron’s study (2011b) also identified this notion of 
‘wasteful behaviour’ as a problem. Discussion in their study focused mainly on the 
effect of GHG emissions, their participants did comment on the excessive use of 
‘resources’. It was the potential scarcity of resources that caused their participants to 
view the excessive or ‘wasteful’ use of resources as a problem. Similarly, it is the 
notion of scarcity, or at least the potential of it, that concerns the participants in this 
current study and serves to contribute towards their feelings of responsibility to act. 
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The value of our environment 
The final recurring driver to encourage energy reduction behaviours among the 
households interviewed was an appreciation of the value of our environment.  
Participants indicated that they felt a degree of responsibility towards the planet itself, 
to use its resources wisely and to treat it with care. There was a feeling from the 
households that knowing you are doing something for the planet is a good thing, as 
Christine discussed. 
 
Christine: ‘Obviously knowing that it’s for the environment which makes you, [gives 
you] the feel-good factor of it, knowing that you are better for the 
environment and so on.’ Household 14 
 
However there is a word of caution. Despite a desire to take actions that are good for 
the planet and help to preserve it as a safe place to live, this is not participants only 
concern. They are also balancing the many pressures they are under as part of their 
daily lives. Consequently the feeling of responsibility is not always the determining 
factor in their actions and other needs or pressures can override this feeling of 
responsibility, as Bill puts forward. 
 
Bill: ‘I think it is a responsibility, but as part of the spectrum of pressures on your life, 
um you know, comfort and wellbeing at some point overtakes the element of 
responsibility, but the responsibility comes from a more general concern about 
protecting the planet.’ Household 8 
 
There is a tension between the desire and drivers for households to adopt 
pro-environmental practices and their desire for comfort and lifestyle conveniences.  
They are able to see the benefits that reducing their energy consumption can bring, 
particularly the financial benefits of reduce costs, but also the wider picture of 
reducing resource use and maintaining the planet in a viable state for future 
generations. However, working as an antagonist to these pro-environmental drivers, 
households also wish to maintain certain levels of comfort in their lifestyles. They 
acknowledge that there are areas where they are wasteful, but are reluctant to go 
further if this involves sacrificing their levels of thermal comfort and ability to travel. 
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Sarah: ‘I want to be environmentally friendly but at the same time I don’t want to feel 
guilty about having a holiday every few years because…I dunno, is that bad?’ 
Household 28 
 
The households' perception of their own rights to levels of comfort in the present 
appears to outweigh their feelings of responsibility towards addressing these issues 
which may persist or manifest in the future. This was framed as a ‘selfish’ society by 
Gemma ‘if we carry on in a selfish way...’ in household 7, and Sam in household 25. 
 
Sam: ‘(We) live in quite a selfish society… people would be quite happy to recycle 
because it's quite an easy thing to do. When you look at reducing the number of 
flights I think it's something that people are a bit reluctant to consider.’ 
Household 25 
 
Again while being happy to look at their areas of ‘wasteful’ behaviours they are more 
reluctant to make changes that may hinder their levels of comfort and convenience. 
These short-term desires are in direct tension with longer-term issues such as future 
generations and resource depletion, areas over which the participants have expressed 
concern. A disconnect has been shown between individuals’ values and the actions 
they are prepared to take to reduce their energy consumption (Kollmuss & Agyeman, 
2002). Pro-environmental values may be possessed but are regularly superseded by a 
desire for comfort and convenience (Shove, 2003b). Within this study the participants 
showed this same ‘value-action’ gap and desires, but their discussions indicate that 
this is a tension that they themselves are consciously aware of. The desire to reduce 
their energy use is considered as part of a balancing act in which they also wish to 
remain comfortable in their homes and enjoy the conveniences that are currently 
available. 
 
Within this study there was little evidence of the households negotiating this tension 
directly. Instead it appears that while there was concern for the issues raised in this 
section, their desire to maintain their levels of practicality, comfort and convenience 
within their lifestyles is a greater concern.  
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Importantly for the UK’s efforts to reduce its GHG emissions, reducing their energy 
use is not off limits as far as the participants of this study are concerned. The 
participants were prepared to consider modifying their behaviour where their energy 
use was seen to be ‘wasteful’ or excessive as this was energy they did not really need 
to use. ‘Wasteful’ or ‘unnecessary’ energy use, as it is sometimes referred to (Horton 
& Doron, 2011a, p. 40), has been reported as problematic, with respondents to 
research indicating that the excessive, wasteful use of energy is ‘wrong’ (Horton & 
Doron, 2011a, p. 42). The willingness of the participants to reduce their ‘wasteful’ 
energy use is a positive from the point of view of the UK’s long-term goals. However, 
large quantities of the participants’ energy use, that which they use to maintain 
acceptable levels of comfort and convenience remain off-limits. From my 
interpretation of these data this results in a further question. If levels of comfort and 
convenience must remain, how can this lifestyle be provided in a low energy, or at 
least a low GHG way? This question is beyond the scope of this current study, but it 
seems that to move beyond a willingness to reduce ‘wasteful’ behaviours, and for 
levels of comfort and convenience not to be compromised, UK households need to be 
presented with an outline of a low energy or low GHG emission lifestyle that can 
meet the levels of comfort currently enjoyed. From later discussions in this thesis (see 
Chapter 8) it would appear the participants of this study feel they could benefit from 
this type of information as well. 
7.6 Revisiting the role of the public, business and the government 
Throughout the interview, the participants discussed their role within national energy 
reduction but also that of wider society, in particular government and business. Some 
households raised this issue on their own; others introduced these topics when 
prompted through questioning. Households were asked ‘how could energy reduction 
be achieved nationally’ and ‘how much responsibility’ did they feel for their indirect 
emissions. Both questions prompted discussion on the role of business and 
government. 
 
Households display some positive reactions to their experiences of energy reductions 
and the final results they achieved, but they do have concerns. Households are 
prepared to ‘do their bit’, as stated by Lizzy (household 24). There were a variety of 
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reasons behind this for the households. Some are financially motivated, wishing to 
benefit from lower energy bills by lowering their energy consumption. Others happily 
lower their energy consumption due to strong, personal feelings about the 
environment, for the legacy that will be left to the generations yet to come, or for a 
combination of reasons. 
 
However, despite these personal motivations, the participants did express doubt at the 
impact they would be able to have. This feeling of insignificance appears to be tied to 
two issues: the demands of modern life and the lack of action from others in society 
such as their peers, other organisations and other nations.  
 
Emily: ‘I think I felt pretty negative at the beginning that er, anything that I did would 
impact on anything.’ 
Bill: ‘That comes from the argument that er, you know, that er, [the] UK emits  
2% of the global world emissions and China and India emit 60% or whatever 
the figure is and er, you know, we’re one person in England. What difference 
can it make?’ Household 8 
 
The demands of modern society contributed to participants’ feelings of insignificance. 
Households referred to changes in society, and the new demands for comfort, 
convenience and travel. The pursuit of these demands is constantly introducing new 
appliances into the home, all of which increase the home’s reliance on utilities. People 
expect to be more mobile or are required to be by work, again increasing the demand 
for travel, be it by car, rail or air. Given the rate of change in these areas, households 
struggled to see how their energy reductions could keep up with this rate of change 
and increasing demand to achieve a net reduction in energy consumption. The 
increasing demand for energy was seen as extending beyond appliances and travel to 
other areas where convenience is desired. In particular, households drew on the 
example of food. It has become the norm to be able to purchase all varieties of foods 
all year round.  
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Stephanie: ‘because we will consume what they [manufacturers/retailers] give to us. 
Now, admittedly we may have driven them initially, because we wanted 
fruit and veg that was out of season, I can see that…I mean, if you think 
how we eat now, to how we ate 30 years ago, it’s completely different. But 
yeah, in a way it is their fault.’ Household 11 
 
The participants in this study outlined that for all foods to be available, it must be 
difficult to control where everything is sourced from, having to draw on suppliers 
from more distant locations. The role of the media, prompting the use of foods all 
year round, was introduced by the households and used as an example to highlight 
how insignificant their small contribution feels.  
 
Lizzy: ‘because you’ve seen it on TV, all these fancy foods and you think, “Oh,  
I want that,” but you, the only place you can source it from is the supermarket 
and it’s come from Egypt, so what do you do? Generally, people will buy it.’ 
Household 24 
 
The lack of action from their peers also contributed to the sense of being unable to 
make an impact, as the participants do not feel that their change alone is enough to 
tackle the problem. 
 
Lizzy: ‘for every little bit of good that some people will do, you’ll just have the other 
people think, “Well, I earn my money and I want to live my life the way I want 
to live it.”’ Household 24 
 
Frustration was present among the participants, annoyed that while they are doing 
their bit, others are not and can behave as they please. They voiced a desire to see 
people engage with energy reduction as a collective, the actions of others influencing 
the households’ perception of efforts to achieve energy reduction. Signs of collective 
action would help to overcome the households’ sense that their efforts are 
insignificant. However, there is an acceptance that changing individuals’ behaviour is 
difficult, as James describes from his own experiences. 
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James: ‘But there’s people there turning round saying “Well, why should I do it? I’ve 
been doing it like this for 30 years.” So then they complain that your water 
bill’s gone up by double and you’re not happy, but you’re not actually 
prepared to actually fix anything.’ Household 24 
 
Households wanted to see greater levels of participation from their peers but they 
accepted that total engagement would be an almost impossible challenge.  
It was indicated that achieving engagement with energy reduction of between  
80 and 90% of households would be considered acceptable. 
 
Rob: ‘we said earlier about that we’d seen, just by making some small changes you 
can make a difference. And then if, if 90 or 80% of people do that then that’s a 
big difference, isn’t it, and you, there’s always going to be, you know, 10–15% 
who either can’t or won’t change.’ Household 9 
 
As well as wanting to see other households participating, members of this study 
wished to see greater and more visible action from business and government. While 
they accept they have a role to play, they feel that government and business have an 
equal if not greater role to play, especially in areas that households feel are outside of 
their control, such as embodied emissions. 
 
Interviewer: ‘do you feel a responsibility for those embodied emissions?’  
Stephanie: ‘I feel it’s thrust upon us.’ 
Nathan: ‘It’s out of our control.’ Household 11 
 
Household 28 clearly suggests that all groups need to play their part for the UK to 
achieve its energy reduction goals. 
 
Sarah: ‘it needs to be every step of the chain, everyone needs to be trying to do their 
bit because if it is just us, what’s the point? I mean, the energy providers could 
be super-efficient, making nuclear electricity that is super clean and all the 
rest of it. But if a big company is just wasting it then it’s just, it seems, 
everybody needs to be involved.’ Household 28 
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 Action from government and business appears to be important to households. This 
does not seem to only be related to a sense of ‘if we have to do it, so should they’ but 
actually seems to affect a household’s sense of engagement and purpose around 
energy reductions. As the participants have stated, taking action on their own seems a 
futile pursuit given the lack of impact they perceive they will have. Wider 
involvement across society could contribute to overcoming some of the negative 
feelings currently held by the households. 
 
The desire to see collective action across society was matched by scepticism over 
whether it would ever come into effect. Households felt the main barrier to action is 
monetary concerns. Participants outlined the fact that money is often the main 
motivator for business decisions, aiming to increase their profits. At present, concerns 
over profit do not necessarily align with pro-environmental decision-making. It was 
thought that severe conditions and restrictions on resources would be needed before 
any meaningful action would be taken. 
 
Sarah: ‘It is no good just certain parts of the chain doing it, it needs to happen all the 
way through, but that will just never happen, will it? It never will because 
everything is all about money.’ 
Matthew: ‘There would have to be some serious restrictions, wouldn’t there…. Unless 
there was a serious shortage, you know, the country has literally got no 
electricity or no gas or whatever, I don’t think the government would ever 
do anything about it, not anything serious.’ Household 28 
 
Households are prepared to do their bit, but would like to see action from other 
households, as well as business and government. Currently, households view both 
business and government as not being involved in energy reduction.  
 
Lizzy: ‘The whole world has to change its ways, the economy, the way that we work, 
for us to have a big impact. If everybody started doing a little bit…’ 
Household 24 
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It was felt that business could do more on two fronts: firstly, by doing more to assist 
households with reducing their energy consumption, and secondly, by implementing 
measures to reduce their energy consumption and associated GHG emissions.  
 
Households took exception to seeing business fail to implement measures that 
households are being asked to implement in their own home, such as low-energy 
lighting and turning lights off.  
 
Sarah: ‘Yeah, I mean if you’re targeting the public then you also have to target 
business and that, it’s not just [the office block] building, is it. You can walk 
along any high street and a lot of the shops will have their lights on  
at night.’ Household 28 
 
The participants’ annoyance at this behaviour was iterated across both interview one 
and two, with households showing their frustration at wasteful behaviour from 
business and lack of consideration for the environmental impacts these organisations 
are contributing towards. 
 
Bill: ‘it was the Winter Olympics, that’s right, in Vancouver, and the BBC had sent 
more people out to cover it and report on it and talk about it than we had 
competing, and you think…if that’s the cost to us for a holiday once every two 
years…what’s the cost of that?’ Household 8 
 
Seeing these very visible wasteful behaviours from business is irritating to 
households, especially as these are the very behaviours households are being asked to 
alter. Horton and Doron (2011a) noted the irritation the conspicuous and unnecessary 
use of energy caused, but that this was often used to deflect attention from personal 
energy use. The participants in this current study may have been deflecting attention 
from their own emissions but never the less, in doing so they raised some key points 
relevant to their engagement with energy reductions. 
 
This conspicuous, wasteful behaviour by business reinforces the participants’ 
perception of being unable to make an impact and erodes the validity of asking 
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households to take action to reduce their energy consumption. Business is seen as 
being better equipped and better financed to take action to reduce their energy 
consumption. Without viable efforts made by business, households feel their own 
efforts are being wasted, perhaps viewing this situation with more frustration than 
they do with other households failing to engage in energy reduction. 
 
James: ‘and [we] hear that the government’s wasted X amount or some big company 
has done this and we’re back to, you know, a bit like the banks and the 
banking crisis, you know, you save, we’ve just saved five billion and now 
we’ve given away 10 billion (laughs) to some other country. You know, it’s got 
to be looking at that.’ Household 24 
 
In addition to the levels of energy consumption by business, households were also 
concerned about the products they purchased from business. Households accepted that 
they place a demand on business for products but felt that they could be helped further 
to make purchasing decisions that result in lower carbon emissions. This took two 
forms. Firstly, households felt that business and manufacturers could do more to 
design products with greater energy efficiency features, for example satellite boxes 
for the television that could be turned off more easily as opposed to having a default 
standby mode, or appliances such as washing machines with clearer indications of 
how to consume less energy per wash cycle. 
 
The households’ second concern in this area involved consumable products that they 
purchase. The households appreciate that they are generating the demand for a 
particular product but feel that more could be done to help them make choices that are 
more beneficial to the environment. That is to say, while they accept they generate the 
demand for the product, they do not demand that the product is produced and sold in a 
way that is detrimental to the environment. Louise gives the example of buying an 
Easter egg which inevitably comes with excessive packaging.  
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Louise: ‘Like, say, you buy an Easter egg, it’s like massive for just a small egg,  
isn’t it.’ 
Rob: ‘I think they have, certainly in terms of production and packaging and that sort 
of thing, I would think they have a responsibility to reduce if they can…if it’s 
unnecessary packaging, like as you were saying about Easter eggs, they don’t 
need all that packaging, you can still make a nice Easter egg without that.’ 
Household 9 
 
Similar accusations were levelled at government. Initial comments focused on the 
level of wastage that participants perceived to be occurring in local government up to 
the national level. In terms of wastage, households discussed government failing to 
implement those very actions that they ask of households. It was felt that the 
government should be leading the way, demonstrating which energy reduction 
measures work and provide real benefits.  
 
Government policies on energy also came under attack. Dean puts this across 
forcefully. 
 
Dean: ‘Because the average household won’t know what carbon footprints are, they 
won’t know what’s happening with climate change, everything like that. They 
won’t. It’s only through the leadership of the government, if we’re not getting 
the leadership, we’re not gonna be as motivated or as galvanised to act,  
are we?’ Household 21 
 
Participants were critical of the methods currently used to promote pro-environmental 
behaviours in households. The participants were aware that government influences the 
utility companies to promote energy efficiency. Consequently, their criticism was 
levelled at both equally. 
  
Matthew: ‘the government could perhaps…well, they give money to the energy 
companies anyway for stuff that the energy companies are doing.’ 
Household 28 
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Participants pointed to the leaflet campaigns they receive from their utility suppliers. 
The leaflets suggested a number of energy saving activities that required the purchase 
of an item which the utility company could provide for a fee. The more money that 
was spent, the more benefits could be acquired. The feeling was that this was another 
excuse to encourage households to spend money rather than to actually reduce their 
energy consumption. 
 
Bill: ‘they give you points like Nectar points, or Tesco points on a card for every 50 
quid that you spend, um, but you’ve got to go spending to get the points on the 
card. It’s stupid (laughs), but the psychology is the more you spend, the more 
points you get, whereas in a sense it ought to be a reverse…’  
Household 8 
 
The same feeling was expressed over the utility company tariffs. Many households 
have a split tariff where the secondary kWh unit price is cheaper than the first. The 
criticism here is that if the goal really is to reduce energy consumption, then the tariff 
system should be reversed, meaning that the primary unit price would be cheaper than 
the secondary unit price. The overall impression the households were left with was 
that the energy companies were effectively encouraging customers to use more, and 
so spend more, and then be rewarded with more points through the spend and save 
schemes, such as Nectar points. This mechanism creates a tension. On the one hand, 
the government is encouraging households to reduce their energy consumption, but on 
the other hand, the utility tariffs do not incentivise reducing energy use and, if 
anything, they promote it.  
 
Perhaps predictably, the discussions around the utility suppliers and their role in 
helping reduce energy consumption in the future ended on a familiar note. As well as 
feeling that the method of education was not correct, the participants felt the educator 
was wrong also. The objectives of the energy companies and energy reductions were 
felt to be clearly at odds with each another, with it not being in the energy companies’ 
interests to see mass reductions in consumption across the nation. 
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David: ‘why isn’t private enterprise doing that? ’Cause they don’t want us to, they 
want us to pay more. Nationalise it, that’s the way forward, and drive us all 
towards the greater good, which is lower consumption.’ Household 13 
 
The participants’ feelings of insignificance, anger and annoyance at these issues were 
clear from their statements, language and tone. This stems from the lack of action 
households perceive from government and business, a finding supported buy those of 
Horton and Doron in which they found the Government to be viewed as leaving it 
‘too late…’ to take action (2011a, p. 37); and is coupled with the lack of coherency 
between policies. These data suggest households are being sent mixed messages, 
which erodes their own confidence and sense of legitimacy of the issue. The erosion 
of any sense of legitimacy around energy reductions appears to have had a 
demotivational effect on the participants, lowering their willingness to engage fully 
with the pursuit of energy reductions.  
 
It is worth exploring these ideas of legitimacy and coherence a little further for the 
relevance to the perception of fairness in the context of energy reductions and public 
engagement. Research has warned on the effects of in-coherence between policies and 
providing the public with inconsistent messages that have an impact on the same 
issue. When individuals are urged to do one thing, say through a promotional 
campaign, but then cost indications and external constraints encourage a different 
behaviour; the affected public often display confusion, resentment and hostility 
towards the issue (Owens & Driffill, 2008). Fortunately there were few signs of 
hostility, with dialogue remaining calm throughout. Confusion and resentment were 
seen in the participants’ comments with the very contradictory nature recognised by 
the participants as it was outlined by Ownes and Driffill (2008). Legitimacy appears 
linked to the issue of consistency. The participants of this study appear to indicate that 
a clear indication from government that there is a need to reduce energy use, backed 
by a set of coherent policies that promote energy reductions. These concepts of 
coherence and legitimacy resonate with the ‘Telos’ central to Aristotle’s theory of 
fairness. The ‘Telos’ or purpose essentially outlined the objective, and that would in 
turn inform what was considered fair in terms of the distribution of goods and 
processes. This study suggests that there is a need to establish reductions in energy 
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use as a defined need or purpose of government and from which the participants could 
be more accepting of the necessary policies to promote this activity. Horton and 
Doron in turn have found that there is a willingness from individuals to view such 
policies as legitimate and to be accepting of the outcomes of these policies (Horton & 
Doron, 2011a). 
7.7 Tackling energy reduction as a nation 
Households were asked how they thought the UK could achieve energy reductions at 
a national level. In response, they explored issues relating to: 
 
• the assistance they felt they require as households; and 
• policy ideas they felt could help promote energy efficient behaviour. 
 
Topics already discussed by the participants’ were highlighted again, in particular the 
need for visible examples and leadership from government and business. In addition, 
they spoke about the need for education to help them understand this new subject and 
to be provided with information at the right time, helping them make the right 
choices. When beginning to consider the mechanisms under which this might be 
achieved, again the need for fairness emerged.  
 
Christian: ‘It would have to be something that would seem to be fair, that’s not 
draconian. So that you’ve still got an element of choice within it, and 
then, if you wanted to go over that, maybe.’ Household 17       
 
Potential policies were also discussed. These helped the households illustrate the 
requirements they had of policies and how they felt some of their concerns could be 
addressed, such as who should shoulder the burden of responsibility.  
 
Taxation 
The issue of taxation was occasionally introduced by the households but more often 
prompted through questioning. It was discussed as a potential mechanism to help 
increase the uptake of behaviours necessary to reduce energy consumption nationally.  
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Taxation received a mild response at best from the participants, many responding with 
a firm negative, and indicating that additional taxation would not be very fair, as Ann 
and Nathan commented.  
 
Ann: ‘That’s not fair.’ Household 13 
 
Nathan: ‘That’s not encouraging, that’s bullying.’ Household 11 
 
The resounding response from the participants was that they are taxed too much 
already and struggle to see any benefits to additional taxation.  
 
However, participants could see some positives in a tax system that is familiar to them 
but has recently been altered: road tax. The majority report the new road tax system in 
a positive light, taking the view that if you have a heavily polluting vehicle, you 
should pay more to keep it on the road. This means that those who are prepared to be 
more environmentally conscious and use a low-emission vehicle receive a benefit in 
lower road tax costs. For many, this is a sensible system: while it still allows people to 
purchase high emissions vehicles, those that do are penalised for it financially. They 
also point out that the system also helps to guide people in the direction of purchasing 
a low-emission vehicle by providing a financial incentive. The households also report 
the effect they perceive the system to have on the manufacturers as positive, as the 
system encourages manufacturers to provide low-emission vehicles for retail. There is 
an indication from the households that they see this system as a beneficial one, as it 
includes both consumer and producer, and encourages them towards a single, clearly 
identified goal. It should also be noted that the households viewed this as a change to 
the tax system and not an additional tax, which may have influenced their views. 
 
Exploring this issue further with the participants revealed that they also had several 
concerns over taxation. Featuring highly was the issue of where the tax revenue 
would be spent. These comments are an illustration of hypothecation. Hypothecation 
in this instance allows for the burden of taxation to fall on environmentally bad 
activities, rather than the good, but crucially sees the generated revenue reinvested to 
further address the behaviours that the taxation mechanism is trying to dissuade. 
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Households suggested they would like to know where the revenue from any potential 
additional taxation was to be spent. The general theme from the discussion was that 
any additional revenue raised should be reinvested in areas to encourage energy 
reduction in the sectors the tax was raised from.  
 
Dan: ‘use that then to get, to kind of get your techno resources and things, invest it 
to almost counteract what those people are doing.’ Household 23 
 
Given the current financial situation in the United Kingdom, there was a degree of 
scepticism over where tax revenue would be spent; it was felt that most likely the tax 
would end up being used for other purposes.  
 
Other concerns were also raised. Again households discussed the role of those 
responsible for higher levels of emissions and groups that may be more vulnerable to 
price increases. Any increases in price should be directly targeted at those responsible 
for higher levels of emissions, in essence targeting those viewed to be contributing 
most to the problem. 
 
However, despite this strong feeling, households were unsure which demographics 
these high emitters might be in. There was less confidence about any policy that 
might affect households in financial difficulty or the more vulnerable households in 
society. 
 
Lizzy: ‘You’re on dodgy ground with taxation, only now, and the only reason I say 
that, now, is because the way that everything’s moving, I think that taxation 
should be something that could be looked at. I’m not saying no, but it’s got to 
be at the right time.’ Household 24 
 
Though a minority view, discussions were introduced by some households expressing 
a feeling that taxation and energy reduction clashed because of their respective goals. 
There was a concern that if the two became more closely linked and people reduced 
their energy consumption to make savings, then tax revenue would decrease as a 
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result. With the recent financial turmoil, individuals are aware of the possible 
widespread implications of reduced tax revenue. 
 
Julia: ‘although I hate paying tax, you wouldn’t want to deprive a service of money 
because, you know, you, you’re reducing, so someone’s tax will, the tax going 
into government will reduce because we’ve all met our ten per cent target, and 
then actually something else has to take a ten per cent cut. And I think we’re 
all more aware of all these things now more than ever.’ Household 19 
 
There is a suggestion from households’ responses that taxation can be used as a 
mechanism to encourage lower energy consumption and lower emissions. However, 
for it to be used successfully, the system needs to specifically target those responsible 
for high levels of emissions without disadvantaging the vulnerable in society.  
 
Rationing 
The concept of rationing generated a very split opinion across the participants of the 
study. A number of participants initially responded positively to the concept of 
rationing. However, just as many participants initially responded negatively to the 
concept, the disagreement being not only between different households but also 
between members of the same household.  
 
David: ‘I like it.’ 
Ann: ‘No, I don’t like rationing it.’ 
David: ‘It’s all right for me.’ 
Ann: ‘No, it just doesn’t seem fair.’ Household 13 
 
Julia: ‘I don’t think, um, I’m not for it but I’m not against it either.’ Household 19 
 
Sue: ‘It sounds initially quite scary, if you had a life-changing event, like if I was to 
have a baby next year, I would just, I could not cope with having to worry about 
something like that as well.’ Household 22 
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Those who responded positively to the idea of rationing did so for several reasons. 
Some participants drew on examples which they felt highlighted some potential 
positives for rationing. They drew on the effect of electricity pre-payment meters, and 
how they influence a household to work within a limit.  
 
Julia: ‘So she’s worked out that in a week they need this certain amount and she’ll 
make sure that everyone in the house, she’s rationed it to the rest of the house, 
so her partner and the kids.’ Household 19 
 
However, the households do appreciate that this limit is not a strict one and that there 
is the potential for people on this system to be able to access additional electricity 
should they need it and should they be able to afford it. 
 
Julia: ‘so I don’t think it’s a bad idea. However, if she desperately needs more she 
has to go out and buy it.’ Household 19 
 
For those who viewed the concept of rationing more positively, this was an important 
point: they could see the benefits of the principle but would want to see certain 
concerns addressed. Foremost on this list of concerns was being able to access 
additional energy such as electricity or gas if it was required and not having to go 
without. 
 
Christine: ‘You can’t do that to people. In the middle of winter, the electricity goes 
and they’re freezing their little socks off. I think, you know, you can’t.’ 
Household 14 
 
Participants also wanted to be able to carry forward their allocation to be used in later 
years. There was a feeling that this would be a sensible way to mitigate any 
unexpected scenarios that might arise from time to time without compelling people to 
purchase additional allowances or pay inflated rates. 
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Interviewer: ‘Would you want to be able to save your tonnage up, so if you didn’t do 
it one year you could do it the next?’ 
Chris: ‘I could see…yeah.’ 
Louise: ‘Yeah, ’cause otherwise it’s not fair, is it. ’Cause some people might have a 
bereavement or…’ Household 27 
 
By contrast, there were those that felt such a system would be undeliverable due to 
numerous insurmountable barriers. Primarily there was a feeling among those that 
viewed the concept of rationing negatively that with the introduction of a rationing 
system, people would simply find a way around it and it would not be effective, as 
James says:  
 
James: ‘I think if you force people, people will find ways of getting round it.’ 
Household 24 
 
The participants voiced a concern that a rationing system would result in the 
generation of a black market, which again allows some individuals to find a way 
around the system.  
 
James: ‘There will be a black market, won’t there…’ Household 24 
 
Stephanie: ‘there’s such a lot, it would be really open to…I don’t know, corruption, I 
suppose.’ Household 11 
 
Emily: ‘I think if you start rationing you sort of, you’re opening up to a black market, 
aren’t you.’ Household 8 
 
This was a concern put forward by all those involved in the study. Given the 
perceived propensity for the generation of black markets as a result of rationing, there 
was also concern about how such a system would be policed. There was an 
assumption that such a system would indeed require policing, but what would the cost 
be, and could it be policed effectively?  
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Emily: ‘I mean the cost of policing it, you know…’ Household 8 
Bill: ‘rationing doesn’t work. Rationing creates black markets, always did have, 
always will do. Prohibition, in the war, what have you, people will find ways 
of getting round it.’ Household 8 
 
It was suggested that to avoid corruption, the trading of an individual’s allocations 
should not be allowed. The participants indicated that this is where they felt the 
system would be vulnerable. 
 
Chris: ‘would people start buying and selling their allowance,  
so then it becomes…’ 
Louise: ‘Well, they shouldn’t be allowed to do that.’ 
Interviewer: ‘Would buying and selling be a step too far in your eyes?’ 
Louise: ‘Yeah…well, it would just be eligible to corruption, wouldn’t it.’ 
Household 27 
 
Perhaps more important, however, was their assessment of whether such a scheme is 
at all necessary. Households highlight the other issues that have been discussed 
throughout the interview, namely the role of the energy companies, tariff structures 
which contradict the principle of energy reduction, and business and governments not 
practising what they preach. The participants’ overall view is that there is much that 
can be done before needing to resort to new structures such as additional taxation or 
rationing. 
 
The perception here seems to be that before moving forward with what are perceived 
as new radical methods for reducing our energy consumption, our current systems 
must reflect and confirm a requirement for society as a whole to reduce its energy 
consumption. As this is currently not the case, from the participants’ perspective, then 
the case for implementing any additional systems is weak and consequently lacks 
their support. 
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7.8 Rationing, taxation, or a combination of the two?  
From the discussions with the households around rationing and taxation, they 
identified pros and cons for each, as well as outlining provisos which they feel would 
need to be addressed to make the system workable and acceptable to them. 
 
Through discussions about both taxation and rationing, many households expressed 
thoughts about merging the two systems to create a hybrid system which they felt 
may encourage households to reduce their energy consumption as well as being a fair 
system that people could support. 
 
Stephanie: ‘They’ve got to start thinking about the future and how it’s shared out 
among the people, I suppose. And then the people would believe in it,  
if they felt that it was a fair system.’ Household 11 
 
Households identified a few rules to which the system had to adhere. The first 
concerned the nomenclature. They felt that it should not be presented as a tax or a 
penalty as this is too negative and would not cast the system in a good light, as 
household 23 discusses. 
 
Dan: ‘Call it a tax, I don’t think [it] would work.’ 
Lisa: ‘Yeah, all of those I think are probably, I just think once you start using the 
word penalty it’s probably not, er, that good.’ Household 23 
 
Households also identified the fact that everybody should be able to have access to 
that which they need. The system itself should not prevent individuals from having 
access to electricity and gas, for example, if it is required. They added that individuals 
should not be able to simply buy their way out and gain greater access to resources 
over others. 
 
Louise: ‘Everybody being as far as possible having equal access.’  
Chris: ‘No matter how much money they can throw at it.’ Household 27 
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Finally, households applied their own version of the ‘polluter pays’ principle. Their 
perspective is that any system targeted at reducing a household’s energy consumption 
must target those who are consuming excessive quantities of energy above acceptable 
levels. The system should not penalise those who are using acceptable or modest 
quantities already.  
 
Christine: ‘To cut people down, you have to allocate them a certain amount, I think. 
When they go over that then it’ll be a premium. Because this is the 
national average, this is how much you should be using. It would 
probably give people more incentive to cut down.’ Household 14 
 
Dan: ‘Yeah, so certainly something where you’re only applying it to the people who 
are doing it. You know, going above the average quota, yeah.’ Household 23 
 
Sue: ‘[talking from the perspective of an energy provider]… “we estimate that you 
will use this. However, if you [do], you will pay price bracket A, but if you’re 
going to have excessive consumption then there could be steps going 
upwards.”’ Household 22 
 
Based on these principles, households amalgamated the idea of taxation and rationing 
to form a hybrid system. Their concept was that essentially a cap or a band should be 
identified into which households of a particular size would be categorised. For 
example, a two-person household should be able to live using less than 3000 kWh of 
electricity each year. The cap would be set at 3000 kWh: any two-person household 
who used more electricity than that would be charged at an accelerated rate. This 
would not have to be a tax but a higher rate of payment per unit. 
 
Dan: ‘I think that maybe electric and gas could work on a similar scale, um, and 
again if you sort of breach that gap, em, or that cap, even then you, the 
premium goes up, so. So you’ve hit your threshold and therefore it was a 
pound a minute and it’s now one twenty a minute because you’ve gone above 
that point.’ Household 23 
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As seen throughout the study, households express concern for the vulnerable groups 
in society, with concern about how they would be affected financially.  
 
Christine: ‘You’re only penalising those people that can’t afford it, people like, 
normal, working-class people. For those kinds of people, I think it needs 
to be more of a…a conscientious approach.’ Household 14 
 
The concept of a premium charge above a set level of consumption was one that many 
of the households came back to throughout their interview. When asked why, they 
responded using fairness as the measure. 
 
Interviewer: ‘We keep coming back to the quota system, is it something you could find 
acceptable?’ 
Lisa: ‘I think so because…I don’t know how you could do it in a more…’ 
Dan: ‘A more fair way.’ 
Lisa: ‘A more fair way, yes.’ Household 23 
 
Christine: ‘it should be maybe restrictive in some ways, saying, and yes, I think, you 
know, penalised a little bit, maybe, because they obviously are using a lot 
more.’ Household 14 
 
The responses indicate that this was viewed as potentially a fair solution as it takes 
into consideration a number of the concerns households have over having to reduce 
their energy consumption. Secondly, it is a system that they feel is aligned with many 
of the other systems they regularly have to interact with throughout their lives. 
Households are comfortable with the idea that the more you use, the more you pay, as 
it is what they expect with the consumption of the majority of goods and services. 
Furthermore, the cap system they proposed is based on higher incremental costs 
dependent on house size. Again, this is a concept they feel familiar with as they deal 
with it through their council tax. Dan puts this across most forcefully: 
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Dan: ‘Which falls in line with absolutely every other principle that we’re born to, to 
recognise. There’s stamp duty on houses dependent on the value of houses, 
you know, everything that goes up has an incremental cost associated with it 
so, if you want the bigger car, you pay more petrol, you pay more tax. You’ve 
got a bigger house, you pay more tax. If you have a better job, you pay more 
tax. The higher you get, the more you pay. So I don’t think that would actually 
have that much of a turn-off as it would just be associated with, well, that’s 
just the principle that you fall in line with.’ Household 23 
 
This is not to say that there were not some concerns over such a system. Obviously 
not everyone is starting from the same position: some live in dwellings that are 
particularly inefficient at present, while others live in specially designed 
eco-homes. Households were unsure how you could calculate a cap for electricity or 
gas and apply it to every home across the nation. 
 
Chris: ‘I think it would be unfair and fairly impossible to impose something like that 
on a nation where everyone’s houses are so different and consume so, so, you 
know, different amounts…’ Household 27 
 
It was felt that this was a system that could be applied to the domestic setting to help 
encourage households throughout the United Kingdom to reduce their energy 
consumption. This concept possibly gained the most enthusiasm from the households 
when it was discussed in relation to its potential to be applied to flights. 
 
Throughout the interviews in the study, households treat flights separately and are 
protective of their flights, not wishing to give them up. As the participants’ discussed, 
there are a number of reasons for this, the main principle being that households feel 
that flying is something they do not do very often. They feel that those who are flying 
most often, or above acceptable levels, should be dissuaded from flying any more 
frequently. By applying their taxation and rationing hybrid system, households feel 
this could encourage individuals to reduce the number of flights they take. 
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These proposed systems are not without their concerns, however, as Louise explains. 
Households do want to be able to go away, and want to have the choice as to whether 
they go or not. 
 
Louise: ‘I guess it depends on what the restrictions were. If it meant that we could 
only go away once every five years, then I’d be a bit, slightly worried about 
that, um, but if it meant we could have a holiday a year, then OK.’ 
Household 27 
 
7.9 Summary 
This chapter plays a key role in addressing the research questions (as outlined in 
Chapter 1) concerned with the relevance of fairness in the context of energy 
reductions, and the considerations made by participants when judging energy 
reductions to be fair. 
 
Firstly, the responses from the participants indicated that there is a need, from their 
perspective, for energy reductions to be implemented fairly. This finding is supported 
by the work of Horton and Doron (2011a), whose research also showed fairness to be 
a requirement in this context. In terms of the scale of reductions that were considered 
fair, the majority of participants considered reductions of up to ten per cent to be fair. 
The participants felt unable to move much beyond these levels of reductions at this 
time given their current knowledge, and the information and support available to 
them. The participants view on the size of fair reductions should be considered along 
with the duration of the study, a 12-month period. If the households were given longer 
to reduce their emissions, or asked about fair reductions over longer time frames, 
alternative quantities may be seen as fair. However, given their comments on being 
unable to move much beyond ten per cent reductions, my thoughts are that their 
responses are unlikely to differ. 
 
As part of their discussions the participants outlined factors that they felt need 
consideration for energy reductions to be viewed as fair, starting by establishing the 
validity and legitimacy of the need for energy reductions. Ensuring policies provide 
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coherent signals on energy reduction across policy areas forms part of this validity. 
From this point policies would be considered as needing to encourage achievable 
energy reductions, across all members of society, whilst placing the burden of the 
responsibility on those whom consume most, but within a system that does not 
exclude access to the utilities that individuals now rely on as part of their day-to-day 
lives. At the same time the pursuit of energy reductions was seen as needing to 
consider the vulnerable in society, who should not suffer any ill effects from changes 
to policy. Equally the same consideration was given to those considered as essential 
to allowing society to function, such as those in the Health Service or Police Force. 
Taken more broadly this gives an indication that society still needs to be able to 
function, in the way modern society requires it to. 
 
The discussion with the participants of this study provide a framework of criteria that 
need to be considered if they are to perceive an energy related policy as fair. Prior to 
this study, the literature had cited the need for policy to tackle energy reductions to be 
fair, but were unable to provide guidance on what may be considered fair in this 
context. As such this study contributes towards progressing understanding in this area 
and provides a starting point from which future work can develop in this area of 
study. 
 
Finally, consideration should be given to the participants’ thought on how to 
implement energy reductions. While this study has outlined a framework for fairness, 
there is an indication that elements of this cannot simply be chosen and used to make 
a policy appear fair. While the participants were open to some degree to the principle 
behind the rationing of energy use, they did indicate that this was perhaps jumping the 
gun and returned to the need for energy reductions to form a legitimate aim of society. 
This is not, in their view achieved by introducing one new policy, but by starting to 
adapt the ones that we currently have, such as utility billing structures, so that they 
indicate the need for reduced energy use.  
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8  Evaluation of using the carbon footprint methodology 
8.1 Introduction 
The development of a new carbon footprint tool, CHAT, for use in this thesis in itself 
constituted a significant undertaking. The development of CHAT was justified due to 
the lack of carbon footprint tools at the time capable of complementing the objectives 
of this study. Namely the available carbon footprint tools were unable to provide 
tailored footprints for a household offering a true reflection of the activities they 
undertook as part of their daily lives. Nor did the available carbon footprint tools lend 
themselves to the research environment, needing to be operational in the field, 
independent of an Internet connection and with the collected data continually 
available for analysis. The full justifications is available in Chapter 4. This chapter 
will explore CHAT’s performance in the field, the participants’ responses to it and I 
will reflect on the use of this methodology. 
 
With CHAT included in the study to provide the participants with information they 
were considered unlikely to have knowledge of, an assumption proved by the 
participants’ responses, this chapter also explores the role of information. Both the 
information households have and that which they consider required to progress with 
their reductions in energy use.     
8.2 Conducting carbon footprints with households: experiences and 
learning 
Households’ provision of data 
From the outset of the study the households knew that they would be required to 
provide information on their energy use including, electricity, heating fuel, and 
information the methods of travel that they use. Given this requirement it is likely that 
those who decided to participate in the study were predisposed towards a willingness 
to share these data. However, while it may be fair to assume this predisposition on 
behalf of the households, importantly these data were shared and willingly so. 
Without the participants’ willingness to share these data it would not have been 
possible to generate an estimate of their GHG emissions, specific to each household. 
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Households’ willingness to provide these data is notable, as this involved also 
allowing highly personal information to be shared. The sources of data used to obtain 
data on electricity and heating fuel use were utility bills. Aside from information on 
utility use these bills can also contain other information of a personal nature; this may 
include personal financial data such as direct debits and details on outstanding debts, 
or other personal information such as private contact details. Equally data on other 
modes of transport required households to give a verbal account of their travel 
choices, including commuting habits and holiday destinations. It is not difficult to 
imagine reasons for legitimately not wishing to share this information in the ear of 
concern over personal data security. 
 
The willingness of each household to provide these data is perhaps relevant to the 
design of studies looking to investigate domestic energy use. The collection of data on 
household energy use is often excluded due to the personal information required and 
the desire not to discourage people from participating in the research. However the 
provision of these data, coupled with high retention rates seen in this study suggest 
that these concerns can be overcome. 
 
The influence of the carbon footprint on household’s discussions 
Chapter 5 discussed the households’ responses to being presented with their carbon 
footprints. What was noticeable was the change in dialogue between before and after 
showing the households their carbon footprints. Initially the household were unsure of 
what their carbon footprint was, its size and their relative performance. The lack of 
information and knowledge households had to draw on made these early discussions 
difficult. The presentation of the carbon footprint to the household enabled them to 
talk much more lucidly about their energy use. For example Sue, before being shown 
her carbon footprint said that she had ‘absolutely no idea what’ her carbon footprint 
might be, and that it did not ‘mean anything’ to her. After being shown her carbon 
footprint Sue was able to talk about specific aspects of her GHG emissions. She 
identified areas that surprised her because of their large contribution to her total GHG 
emissions. These areas were her personal vehicle use and flights. The contributions of 
flights were particularly surprising to Sue, as she ‘had a couple of holidays’ but had 
not ‘been to the other side of the world’ as she described it. Sue’s comments illustrate 
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the typical progression seen across each of the initial interviews with the participants. 
Moving from awkwardly struggling to articulate their understanding of their own 
energy use and GHG emissions, to being able to begin to engage more comfortably 
and in a more explorative manner. 
 
CHAT provided the households with a graph of their energy use per year over time, a 
comparison with the UK national average GHG emissions for a household and the 
relative contributions of different emissions sources to their overall carbon footprint. 
While a number of the households allowed the discussions to continue with this new 
information, others chose to remark upon the impact of being shown their carbon 
footprint. As mentioned in Chapter 5 there was some interest from the households in 
knowing and seeing what their carbon footprint was, as Christine said before being 
shown her carbon footprint ‘now for the interesting bit’ household 14. As a collective 
it is perhaps best to describe the households as being intrigued. 
  
As Gemma commented, being shown the carbon footprint provides a moment to think 
about the use of energy, something households do not currently do on a daily basis if 
at all. 
 
Gemma ‘Well to see it like that cause I think it brings it home more…cause on a day-
to-day basis you don’t think about it.’ Household 7 
 
A common theme raised by the households in this study was the uncertainty of what 
their GHG emissions are and what activities contributed the most. The households 
were keen to understand further, as Sue explained she wanted to know the worst 
offenders in terms of her energy use so she knew what areas she should start to tackle. 
Referring to the actions she could take Sue said: 
 
Gemma: ‘I’ve got ideas but until I know my kind of top three worst offences I think I 
should probably tackle those first…’ Household 22 
 
While CHAT is not able to pin point the contributions of specific behaviours to each 
households GHG emissions, it is able to highlight the relative contributions of each 
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energy source. This meant the households were able to get a sense of, using Gemma’s 
words, what their worst offences were and the best places to take action. In some 
instances CHAT was able to confirm the suspicions households had about some areas 
of their energy consumption. Continuing to follow Gemma’s interaction with CHAT, 
CHAT confirmed her heating use as a large responsible for a large portion of her 
footprint, something she was aware of. 
 
Gemma: ‘I said earlier I knew I was reasonably generous with the heating, I’m aware 
that I, do have it on sometimes longer than I should do…’ Household 22 
 
CHAT also drew attention to other areas that the households had perhaps not 
considered as making significant contributions towards their energy use and GHG 
emissions. The presentation of this information caused the households to reconsider 
their own evaluations of these sources of energy use. For example Gemma had felt 
that her car use would not be a significant contribution because of her small commute 
and central town location, however CHAT highlighted car use as a significant 
contributor to Gemma’s overall GHG emissions. 
 
Gemma: ‘I’m particularly surprised about my car usage as em,… this weekend I 
parked my car on Friday night and I didn’t get in it again until this 
morning,… so I’m slightly surprised…’ Household 22 
 
The information show to the households by CHAT was then utilised by them within 
the interview discussions, to evaluate the relative contributions of the various energy 
sources, but also to help contextualise their responses. For example James mentions 
that he has seen that flights contributed to half of his household’s emissions. This 
information helped him develop his thoughts on the increased levels of tax he had 
seen when purchasing flights.  
 
James: ‘as I’ve seen half my emissions are um (laugh) from those five or six flights.  
So actually having to pay that, hopefully that money will be ploughed into 
something to help em cut back those emissions, hopefully but you don’t 
know.’ Household 24 
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Seeing the relative contributions of differing emissions sources also provoked some 
households to consider whether alternatives were available. In response to the high 
GHG emissions associated with taking a flight Sarah introduced the topic of 
alternative transport options to travel abroad.  
 
Sarah: ‘but say we got one of those high-speed trains down to Spain or 
something…it’s worth thinking about ‘cause you can go on a train to most of 
Europe can’t you?’ Household 28 
 
The inclusion of the national average GHG emissions enabled the households to 
contextualise their GHG emissions and evaluate their respective performance, as 
Christine and Gemma discussed. 
 
Christine: ‘I didn’t think I had used that much less but yeah interesting, yeah below 
average, that’s good.’ Household 14 
 
Gemma: ‘So that’s just, I was slightly above the…oh how embarrassing.’  
Household 7 
 
Before being shown this information this was a conversation that the households were 
not able to participate in. They had no means by which to assess their energy use and 
GHG emissions, and nothing against which to compare it. 
 
Christine: ‘I have no idea what it should be or whether I am anywhere near that in 
day-to-day life…’ Household 14 
 
Households’ acceptance of the carbon footprint’s results 
Given that up to now the households participating in this study had little information 
and little understanding of their energy use, they would have been forgiven for being 
sceptical, or quizzical of CHAT’s outputs. However, the households were accepting 
of the results they were presented with, and did not directly question the accuracy of 
the methodology behind CHAT. Instead the line of questioning from the participants 
was one of trying to understand the results and how it related to them. For example, 
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when presented with their carbon footprint compared to the national average for the 
UK, households questioned the form of the UK average such as, what emissions 
sources were included and what was the household composition. 
 
Ann: ‘considering we are above average with the number of people that live in our 
house we would expect to be above average on that chart…’ Household 13 
 
Ann continued and began to examine the trend in her household’s energy use. 
 
David: ‘So it’s going up.’ 
Ann: ‘Why’s it gone up?’ Household 13 
 
Similar lines of questioning were experienced with the other participants. The focus 
was not to query CHAT’s accuracy, but to utilise the information and develop their 
understanding of their energy use.  
 
Household views of the emissions sources included 
With each household accepting the outputs from CHAT, it should follow that they 
would be accepting of the emissions sources included. This was indeed the case and 
consequently there is nothing remarkable to report in the areas considered as direct 
energy consumption by households. When presented with the embodied GHG 
emissions attributable to the goods and services consumed by households, the 
responses given notably changed. 
 
With reference to the calculation of the estimates for embodied emissions in goods 
and services, CHAT’s methodology was questioned. The participants, knowing that I 
had not surveyed their purchasing choices or their own levels of expenditure were 
aware that this calculation could not be based on their own personal actions, unlike 
their experience with the direct emissions. The households raised this point directly.  
 
Rob: ‘So is that our personal one?...How have you worked that out?’ Household 9 
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While they listened to the explanation of how the estimate was arrived at it did seem 
that these data were not as engaging to the participants.  
 
Chris: ‘Fair enough’ Household 27 
 
Rob: ‘So is that our personal one?...How have you worked that out?’ Household 9 
 
This may have been influenced by the positioning of the discussion, often occurring 
towards the end of the interviews.  
 
Moving beyond how the estimates of the embodied emissions were calculated, the 
presentation of these data did provoke other lines of discussion. The fist of these was 
an outline of shock from the participants. The embodied emissions attributable to their 
consumption of goods and services per year dwarf their use of energy within the 
home and for transport. The scale of these emissions for many was shocking,  
 
Gemma: ‘Oh, God. That's terrible, isn't it?’ Household 7 
   
Bill: ‘Staggering.’ 
Emily: ‘It’s huge.’ Household 8 
 
In contrast with their direct energy use the participants communicated that they felt 
less able to act on their embodied emissions compared to their direct emissions. As 
Bill said, ‘I feel more helpless in relation to that than in relation to the experiment 
that we’ve just done.’ Household 8. In terms of their responsibility the majority of 
participants felt that they had little or no control over these emissions. Emily’s 
comments reflected this, as she said ‘I don’t think we’ve got control over it in any 
way, shape or form’. What emerged from this conversation was for the participants to 
either return to the dialogue around manufacture and government responsibility, or 
initiate this conversation at this point. Chris, of household 27, felt that a degree of the 
responsibility for these emissions rested with him and his family, but that they were  
‘powerless to do anything about it’. This re-enforced the message that the participants 
see manufactures, suppliers and providers of goods and services as sharing in the 
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responsibility, if not having the majority of the responsibility to act to reduce the 
emissions in these areas as Rob indicated, ‘in terms of production and packaging and 
that sort of thing I would think they have a responsibility to reduce if they can’ 
household 9. The justification for this, remained the same as in in earlier 
conversations reported in Chapter 7, the participants are consuming goods and are not 
dedicating the energy or resources used in the production of that good. They are 
consuming the good or the service and are not responsible for the form it comes in as 
Chris discussed: ‘you can only buy what is presented to you in the shops’. 
 
Perhaps the significant impact though was the effect the presentation of these 
emissions had on the participants perception of their own efforts to reduce their 
energy use as part of this study. For those that had made inroads towards their 
reduction target, and those that had managed to achieve reductions on particular 
emissions sources if not overall, there was a sense that these emissions overshadowed 
their efforts.  
 
Louise: ‘how could we effect that…We were just beginning to feel better about 
ourselves, now we’re not we’re back to, back down there.’ Household 9 
 
The scale of the embodied emissions and the distance the participants felt from being 
able to affect any change in the emissions arising from this area of their consumption 
lead to negative feelings about their ability to reduce their energy consumption, and 
the efforts they had made as part of this study. The presentation of the embodied data 
contributed to the generation of some interesting discussions, and provided an 
opportunity to revisit some previous discussions in more detail and with additional 
information about the scale of emissions arising from industry. In terms of a 
motivational tool, the inclusion of these data had a de-motivational effect on the 
participants, and caused them to re-express feelings of insignificance and an inability 
to generate any reductions in their energy use that would have a meaningful impact. 
 
Challenges of using a carbon footprint in the field 
Using a carbon footprint tool live, out in the field presented several challenges. The 
first was around data collection. As mentioned earlier in this chapter each of the 
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households was more than willing to provide the required data, however the challenge 
came with them having the data available. This was most challenging for utility bills, 
and vehicle MOT certificates which the households did not always keep or know 
immediately where to locate them. While MOT certificates as important documents 
were frequently found filed away, the utility bills that households thought they had 
been avidly collecting, were not always complete or in some instances where not kept 
at all. To combat this unavailability of utility data this study drew on two 
methodologies, the first developed by Baker and Rylatt (2008), which provides a 
blueprint for obtaining utility data for individual households on their behalf via a 
‘right of authority’; the second exploited the requirement for utility companies to 
provide customers with their own information.  
 
The second issue related to data collection was the reliance on households’ verbal 
accounts and recollections of their travel use outside of personal vehicles. There is an 
obvious limitation in corroborating their account in this study as no quantifiable 
evidence was collected. Collecting the evidence to quantify households travel habits 
outside of their personal vehicles would have be hard to achieve within this study 
given the retrospective nature of some of the data collection and the difficulties of 
encouraging households to collect receipts over a prolonged period. While the 
collection of such evidence would support the academic rigor of studies on domestic 
energy use there is a question as to whether it is needed. The participants in this study 
were easily able to recall their regular travel habits via train and bus. Equally they 
seemed comfortable with identifying one off trips, perhaps because they were out of 
the ordinary. However the energy use associated with these forms of transport is 
typically small and accounts for a small proportion of the household’s carbon 
footprint. Air travel on the other hand, when used, contributes to a far greater 
proportion of the household’s carbon footprint. With air travel for work excluded, air 
travel is typically associated with holidays or travel to events or to see family. Each of 
these is a memorable item and likely to remain in the households minds. This proved 
to be the case with households easily recalling their air travel, along with destination 
airports. 
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The carbon footprint tool used in this study, CHAT, was in a VBA format based in 
the Excel software package. The priority for this research was to have CHAT at a 
usable state, producing accurate estimations of households GHG emissions. This 
meant that not all of its functionality was as ‘user friendly’ as it perhaps could have 
been. For example the search functions for train stations or airports was limited to 
single letter searches and could not be done on a continuous type basis. Consequently 
in some instance were a large number of flights had been taken by households it was 
necessary to record the details of the households travel and input them to the carbon 
footprint at a later stage. Given the design of this study this did not have any 
detrimental impacts. However it may limit the use of CHAT in other research. 
 
Given the limitations that currently exist within CHAT’s programming and 
functionality it may not be suitable for use in other research studies that wish to 
estimate domestic carbon emissions. Studies investigating this area have often 
developed their own carbon footprint tools due to the limited applicability of those 
available publicly for research, such as the one developed for the study by Abrahamse 
et al (2007) and one developed by Wallace (2009). Large parts of the functionality of 
these two tools and CHAT are common to one another. Given this frequent 
requirement for research investigating domestic energy use to include a carbon 
footprint in the study design it may be advantageous to have a commercially available 
software package to meet this need. There are opportunities to develop CHAT. It 
could be developed to meet this need with its functionality made available across 
platforms such as mobile devices like smartphones or tablets, and for use on PC’s for 
desk based analysis. This would remove the requirement for each independent study 
to design its own carbon footprint tool. 
8.3 Reflections on using CHAT: Methodological and ethical 
considerations 
Reflections on ethical considerations 
Importantly, as discussed in Chapter 3 this study received ethical approval from the 
University of Surrey’s Ethics Committee. However it is important to note that the 
methods used in any study can raise ethical concerns (Bechtel & Churchman, 2003). 
As a consequence of the use of CHAT there are two related ethical issues within the 
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project that warrant further discussion. The first of these is the use of CHAT to 
provide information to households which they may not have been aware of before 
participating in this study. To some households being shown the GHG emissions they 
are responsible for may have been alarming. The second is that understanding that 
their energy use is linked to their GHG emissions, and now being alarmed by the 
amount of emissions they are responsible for it was likely that the households would 
want to know how they could reduce their energy use. 
 
Visual techniques used either to gather information or to illustrate information to 
participants, such as by providing them with an energy audit, have been used in the 
field in many studies (Bechtel & Churchman, 2003; Houwelingen & Raaij, 1989). 
Ethical concerns a regularly encountered when using these types of visual techniques 
used, for example the use of photographs, the filming of groups or individuals or the 
collection of data through computer based forms throws up questions of permissions, 
privacy and accuracy (Bechtel & Churchman, 2003). This study had to address 
similar issues in order to gain ethical approval outlining how the project intended to 
protect the privacy of the participants and to ensure the data they provided were also 
sufficiently protected.  
 
However these issues were not the only ethical issues raised within this study. The 
process of conducting research has been observed to draw attention to problems that 
participants of the research had not identified, at least up to the point of taking part in 
the research. The identification of these problems can be triggered by the provision of 
additional information, and particularly within an interview setting where this new 
information and the participants own experiences can be explored in further detail 
(Bechtel & Churchman, 2003). Within this study, by illustrating to the households 
their energy consumption and associated GHG emissions compared to a national 
average, participants were able to evaluate their level of consumption in a way until 
now they had not been able. As observed in the research this caused some households 
to view themselves as over consumers or excessive consumers to which the 
participants ascribed a negative perception and viewed this as something to be 
resolved. The adoption of this view by the participant is potentially not problematic as 
their position has a synergy with the views being promoted by leading international 
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organisations, NGOs and the UK Government. However a tension does emerge, 
having identified their energy use as a problem and something that needs to be 
addressed, the participants naturally wanted to act on this and understand how they 
can lower their energy use. 
 
The identification of additional problems by participants in research is not an un-
common one, and often the types of problems that will arise can be predicted and the 
researcher can develop materials that will provide the participants with information to 
help them address these newly identified problems (Norman & Lincoln, 1994). 
Within this study, adopting this method and providing the households with 
information on how to reduce their energy use would be in conflict with the research 
objectives. By providing this information the study would no longer be assessing the 
households approaches to reducing their energy use, but more assessing the 
household’s actions in response to the provision of information on energy saving, 
bringing the study even closer to an intervention study. In order to maintain the 
integrity of the research objective, the decision was taken to not provide the 
households with information on how to save energy generally or specifically for their 
household. This decision was justified on the following understanding: the most 
important consideration was that the households were not going to come to any harm, 
or suffer any negative real-world effects as a result of not being provided with 
information on how to save energy (WHO, 2008). Equally those households who did 
not reduce their energy use were not going to be caused any harm either. The only 
negative consequence was that their energy related costs were maintained at current 
levels, however this is no different to the participants previous spending commitments 
in this area. The type of information that could have been provided would have been 
generic, consequently it may not have been relevant to all households and it may have 
been viewed as too simplistic, potentially causing the participants to loose interest in 
the study and trust in the researcher. The final consideration was one of expectations; 
the study was overtly an energy-focused study in which the participants knew they 
would be asked to attempt to reduce their energy use. Including information, guidance 
or tips on how to reduce their energy use may have promoted households to infer that 
they would reduce their energy use as part of this study and place an onus on the 
research o facilitate those reductions. As discussed the provision of information alone 
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does not necessarily result in energy savings (Kollmuss & Agyeman, 2002), and when 
energy savings are made these are often offset by increases in energy use elsewhere 
due to changes in households behaviour (Sorrell, Dimitropoulos & Sommerville, 
2009). While the desire of households to reduce their energy consumption may be a 
predictable consequence of participation in this study, the researcher is not equipped 
to advise households on saving energy, nor does the researcher have access to 
resources to enable the households to tackle and implement the wide variety of 
actions the household may need to address to reduce their energy use and GHG 
emissions. It is accepted that the researcher may not be equipped to solve each and 
every issue that arises as a result of the research being conducted (Bechtel & 
Churchman, 2003), and in some cases the researcher should consider very carefully 
whether they are the appropriate individual to attempt to solve particular issues 
participant’s may have.  
 
While the decision was taken not to provide the households with additional 
information for the reasons described above, the literature on ethical considerations 
points to the need to appreciate the distinction between being a researcher and being a 
human being (Bechtel & Churchman, 2003). While the researcher needs to remain 
objective and observe, this should not be done to the exclusion of dignity and respect 
for the humanity of the participants. In respect of these there were two issues 
addressed as part of this research.  
 
The first is a hypothetical consideration as this was not observed as part of the study, 
but in conducting an energy study it is possible that the researcher may meet those 
who struggle to maintain an adequate level of thermal comfort in their home due to 
financial constraints, an environment that may be detrimental to their health. Had this 
scenario been encountered within the study, providing information to the household 
on how they could improve their level of thermal comfort and what support may be 
available for a household in their position would have been justifiable, irrespective of 
any conflict with the research objectives. The second issue was one encountered by 
this study. The impenetrable nature of utility bills has been a topic of discussion 
amongst the media and regulators (uSwitch, 2014) the consequence being that 
households do not always understand how much they are being charged and how 
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much they owe. In this study the households shared their energy bills meaning I had 
sight of whether any debts or credits were being accrued on the participant’s utility 
accounts. In one instance a large, three figured credit had been built up on the 
participant’s account, this was accompanied by a letter indicating that an increase was 
required in the participants monthly direct debit payments to cover future costs. To 
address this situation I explored with the participant whether they were aware that 
there was a credit on their account. The response given was that the participant was 
not aware of this, so I indicated where the credit could be found and suggested that 
the matter was discussed with the utility company. However I offered no view on 
whether the increase in the direct debit was necessary, despite the participant wishing 
to know my thoughts. Instead they were directed to discuss the issue with their utility 
supplier, citing that the utility company would be more aware of the future costs of 
utilities and that the household should agree any changes in payments based on their 
financial situation. No situation was observed in this study where indication was seen 
of the participants being in-debt to the utility companies. 
 
Reflections on the influence of interventions 
Within Chapter 3 the similarities between this study’s methodology and those of 
intervention studies were explored. Within this section the potential influence of the 
interventionist type approach is reflected on. To recap, the inclusion of a carbon 
footprint used to illustrate to the households their GHG emissions and where theses 
emissions arose from is a form of information provision and feedback. The provision 
of both information and feedback have been shown to positively affect households 
energy consumption, resulting in lower energy use and associated GHG emissions 
(Brannen, 1992; Abrahamse, Steg, Vlek, et al., 2007). While these elements were 
included in the study to support the exploration of the research question it was 
understood that they may also promote energy reductions amongst the participants. 
 
Reflecting back on the inclusion of these methods the first question is were these 
methods justified? As discussed in Section 8.3, the inclusion of the carbon footprint 
helped to facilitate the discussions with the households. There was a noticeable 
change in the flow of the discussion between before the carbon footprint was show 
and afterwards. In part this is likely due to both the participants and the researcher 
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becoming more relaxed with their respective roles within the discussions and the 
environment they are being conducted in. However it is unlikely that this is the sole 
reason. As explained in Section 8.3 the households were observed to develop lines of 
conversation that they were unable to do prior to being shown their carbon footprint. 
In this respect the inclusion of the carbon footprint and the discussion of its results 
with the household were justified as it facilitated their discussions, enabling areas 
relevant to the research questions to be explored. 
 
Acknowledging that the inclusion of this type of feedback has the potential to 
influence the participants and their energy use, the question is did these methods 
influence the households causing them to reduce their energy use and GHG 
emissions? Within this study there would appear to be limited evidence to support this 
assertion. Firstly 50% of the participants in the study achieved reductions in their 
energy use, meaning that 50% did not. Within both of these groups, those that reduced 
and those that did not, there were structural changes to the household in either the 
property, the number of occupants or their daily lives. It is more than likely that it is 
these structural changes that influenced the outcome of the participant’s attempts to 
reduce their energy use, and are not attributable to the feedback given as part of the 
carbon footprint. 
 
Sadly the impact of these structural changes were not directly measured as part of this 
study, and given the nature of the data collected it is not feasible to attribute the 
impact of such structural changes retrospectively with any confidence in the accuracy 
of the estimates achieved. So it is not possible to estimate the change in energy use 
caused directly by the structural change and identify any remaining reductions in 
energy use which may be result of the households adapting their behaviours, possibly 
as a result of the information from the carbon footprint.  
 
The structural changes observed within this study exerted more of an affect over the 
results of the household’s energy reduction efforts, than the participant’s efforts to 
reduce their wasteful energy behaviours. The consequence being no relationship 
between the provision of this type of feedback and energy reduction can be 
conclusively illustrated, but it should not be assumed that the carbon footprint an 
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interventionist nature of the methodology had no effect. The methodology allowed 
households the opportunity to discuss their use of energy and evaluate their relative 
performance by comparison with a national average. As a consequence the 
participants identified areas where they were wasteful of energy as opportunities for 
reductions in energy use to be made. Within this study there is evidence that shows 
the households achieved reductions in their energy use where they identified wasteful 
energy behaviours, such as excessive use of the thermostat and car journeys to shops 
within walking distance. While this evidence is not sufficient to show a causal 
relationship between the intervention and changes in the participants energy use, this 
was not the objective of the study, and had it been the study would have been 
designed differently to be more suited to that objective. Instead, an inference can be 
made based on the evidence obtained as part of this study that the methodology may 
have influenced changes to the way households use energy, and this should be 
acknowledged. However the study’s inability to show this causal relationship is a 
strength, it has captured the diversity of influences on a household’s energy use and 
the difficulties faced when a household aims to reduce their energy use. This serves to 
re-enforce our understanding that reducing energy use can not be achieved by the 
provision of information alone (Kollmuss & Agyeman, 2002). 
 
Reflections on the role of the researcher 
The researcher forms a key component of qualitative research both in-terms of the 
role they play in enabling the qualitative research to be conducted but also in-terms of 
the researchers attitudes, values and beliefs (Willig, 2013). 
 
My own environmental outlook is one that views change to the current business as 
usual approach as imperative. This outlook is driven by my own appreciation of 
several factors, firstly that mankind’s prevailing methods of energy production result 
in the emission of GHGs. In turn these GHGs contribute towards climate change 
which, should the earths climate change significantly, within an accelerated time 
frame to previous changes observed in the earth’s climate systems, has the potential to 
cause large detrimental impacts to the Earth’s ecosystems and our own ways of life.  
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Arguably, the effects of climate change are already being felt in some areas of the 
globe (IPCC, 2013). Coupled with this is mankind’s use of the Earth’s resources. The 
majority of mankind’s energy use is met by the combustion of resources such as gas, 
coal and products derived from oil, all of which are finite resources. Similarly 
mankind’s increasing desire for goods and services is satisfied by the use of the 
Earth’s resources which are then simply disposed of at the end of their useful life, 
often either through disposal routes to landfill or incineration. Again these resources, 
while vast, are ultimately finite. Currently modern lifestyles are consuming resources 
beyond the ecological limits of the planet (SDC, 2011). 
 
The way I have described these views above may sound uncompromising, however I 
am only outlining my justification for the need for change. This is not to say that I see 
this change as being without its challenges, nor am I un-sympathetic to the challenges 
of achieving reductions in energy use in the context of leading one’s own life. Whilst 
being aware for the need for change in the production of energy and the use of energy 
and resources, and a supporter of change where possible, my own experiences have 
lead me to appreciate the difficulties associated with reducing energy and resource 
use in the domestic setting. I have made a conscious effort to adopt energy efficient 
technologies in my own home over the last eight years with mixed results. On the 
positive side, I have made progress with reducing my electricity use, reducing it by 
around two thirds. However, this sizeable reduction is mostly due to the excessive 
level of electricity use I started from. An old, broken fridge, which did a better job of 
refrigerating the kitchen than it did the food within it, turned out to be the culprit. 
Once replaced, the cost of the electricity bills dropped noticeably. Aside from this the 
impact of energy efficiency changes has been modest, LED light bulbs, loft and floor 
insulation have all helped make the house more comfortable, but have not necessarily 
had a huge impact on quantity of energy used. The amount of gas used for heating 
remains largely un-changed due to the need to replace an ageing heating system.  
 
Outside of the home, where external influences are at play, despite my desire to 
reduce my energy use I can not honestly say that for certain I consume any less 
energy than the average person. I need to travel to work and my travel choice of the 
rail network is determined for me as it is the only practical option. Like a lot of people 
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I also like to have a holiday, and have and do travel by plane to reach more distant 
destinations. Finally on my consumption of goods and services; with a growing 
number of environmentally friendly options available, such as the greater availability 
of organic food products, I am able to exercise my choice to purchase these options. 
However I cannot say with any confidence what reduction this behaviour has 
contributed towards my personal total GHG emissions.  
 
From the description above I cannot be considered to have achieved a low energy use 
and GHG emission lifestyle despite my own stated views on the need for change. 
However, the households participating in this study suggested that they assumed that I 
had. This manifest itself during the interview discussions in two ways. Firstly there 
was an indication from the households that as I was conducting research on reducing 
energy use, that I would be leading a ‘green’ lifestyle and would have modified my 
behaviours to reflect this. The discussions with Sarah from household 28 provide an 
example of this. 
 
Sarah: ‘Do you go on holidays?’ (Implying taking flights) 
Interviewer: ‘Yes, I have.’  
Sarah: ‘Good that’s alright then. I don’t think I could be someone that says right I’m 
never going to fly ’cause you miss out on a lot of you know, we like travelling.’ 
Household 28 
 
As discussed in Chapter 5 this question to me was partly Sarah seeking reassurance 
that the behaviours that generated her emissions were ‘normal’ as she sought to 
reconcile her desire for a holiday with the GHG impact that flying to a holiday 
destination can cause. Included in the tone of her question, ‘Do you go on holidays?’ 
was one that I would interpret as a question expecting the answer to be ‘no’, or a least 
a response indicating that taking flights was an infrequent activity.    
 
The participants appeared to view me as a pro-environmentalist, and made 
assumptions my own energy related choices and behaviours. The participants’ also 
made assumptions about the types of behaviours I would approve and dis-approve of. 
In a sense I was cast by the participants in the role of a moral arbiter, with the 
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potential to exercise judgement over the participants and their energy use. This sense 
is perhaps best typified in an exchange with Bill in household 8. Bill was explaining 
that he would ‘need seriously persuading that the sacrifices’ he would have to make 
in ‘in comfort and living standards’ would be worth it compared to the reductions in 
energy use that could be achieved. Bill finished this discussion with the word ‘Sorry’, 
which was directed towards me. He felt the need to offer an apology for his statement, 
and this came across as being because he felt this might be a view I did not share. 
 
Secondly the households wanted to engage me in discussions about what actions they 
could take to reduce their energy consumption. There were two elements to this line 
of questioning by the participants. The first was, as the reader might infer from the 
question, there was an eagerness to engage with someone, perceived to be an expert, 
on how energy use could be achieved. The second was that the low energy lifestyle 
was one that was obtainable, as long as you know how to do it. James and his family 
stated directly that ‘knowing erm, erm how to [reduce energy use] would be an 
advantage…’; this question was said with an element of hope that an explanation of 
what could be done would follow, as James went on to say: ‘I don’t want to put 
anything back in your court but…’.   
 
There seemed to be an assumption on behalf of the participants that I would know 
how this low energy lifestyle could be achieved and I would be able to pass this 
knowledge onto them. Shirley in household 15 was hopeful that some guidance could 
be given saying: ‘Crikey…so what do we do?’. This was partly a response to seeing 
the quantity of GHG emissions generated from her family’s energy use, but was also a 
direct question to me, almost a challenge, for some guidance to be given on how this 
lower energy lifestyle could be achieved. 
 
A further point of note under this topic is that the participants viewed me as an expert 
on the subject matter of the environment. I use this term to indicate that the 
participants’ questioning extended beyond energy use and opportunities for reductions 
and into other areas related to the environment in general, particularly around the 
subject of climate change. This area of questioning was not prevalent, not in the same 
way as observed in other studies, such as Wallace (2009), but it was present. Joanna 
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and Justin, in household 2, altered the course of the conversation during the initial 
interview with them. Bringing a stop to the conversation around energy use in their 
home and asking ‘So, is this climate change real?’. The public’s uncertainty around 
climate change has been well documented, but this is not the reason for highlighting it 
here. This is but one example of instances where households looked clarify their own 
understanding or information they had gained from an external on energy or 
environmental issues. 
 
The types of dialogue outlined in the paragraphs above presented difficulties. In the 
main two ethical challenges were encountered. The first was associated with the 
perception that I, as a pro-environmentalist, would place judgements on the 
participants’ behaviours and choices. While my outlook could be viewed as one of a 
pro-environmentalist, it is not my role, intention or desire to judge the participants’ 
energy use. The presence of ethical challenges in qualitative research is well 
documented, with guidelines given on how to address and overcome them (Graham, 
Grewal & Lewis, 2007). A key ethical consideration is the requirement not to cause 
harm to the participants, either physically or psychologically. This is perhaps a 
concept that is more familiar in medically oriented research such as alcoholism or 
drug dependence where there are clear sensitivities, but is relevant across research 
fields (Alderson, Farsides & Williams, 2001). However, Aitkin (2001) found that 
even seemingly innocent questions on the subject of daily routines have the potential 
to cause harm, with participants perceiving judgements on their position. From the 
experience of this study, this potential for harm through the participants’ perception of 
moral judgements being made about them by the researcher also exists within energy 
use based research. For example had I told Sarah that I did not take flights for 
environmental reasons, this may have caused her to form a negative opinion of her 
own actions, and thus a form of psychological harm could have been caused. To 
combat this I adopted an approach of openness. Questions were answered honestly 
with the aim of fostering engagement, and without passing judgement on the practices 
of the participant asking the question so as to try to avoid causing any type of harm, 
psychological, moral or otherwise.  
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The second challenge encountered related to the households desire to be told how to 
reduce their energy use, and to be shown how they could adopt this low energy 
lifestyle. The problems here were two fold, firstly the aim of the study was not to 
support the households in reducing their energy consumption, it was to assess how 
they approached this challenge, meaning that detailed advice could not be given. 
Secondly the level of advice they were after was beyond my own capabilities, the 
participants sought a clear outline of what reductions they needed to achieve and how 
this could be reached. As discussed earlier I have not been able to achieve significant 
levels of energy reduction in my own lifestyle, so I have little experience with which 
to advise the households. Also, I am not sure a template exists as yet that 
demonstrates how a modern lifestyle can be achieved with the use of acceptably low 
levels of energy use. This study has discussed the lack of clear reductions targets and 
timeframes for the domestic sector; and to the best of my knowledge there is no clear 
product outline, for want of a more suitable term, that illustrates what a low energy 
lifestyle looks like and how a household can get there. These attempts to engage me 
in discussions to provide assessments of technologies, and other energy curtailment 
strategies often occurred as I was beginning to leave the property. To deal with these 
enquiries, the interviewer developed a response that declined to provide advice but 
remained helpful to the participants. The interviewer responded by saying the 
participants would need to seek advice from an accredited professional in their area of 
concern, or to contact the Energy Saving Trust and Action Surrey, two organisations 
better placed to assist the participants.19  
8.4 The role of information: Do households need to be informed? 
How informed are households? 
The participants in this study demonstrated an awareness of issues related to 
household energy use. They showed an awareness that the current message to 
households is that a reduction in their energy use is required. From the responses the 
participants provided to the NEP survey the indication is that they possessed a high 
level of concern for these energy and environmental issues. This concern in turn was 
driven by an appreciation of the current challenges faced. The security of energy 
                                                
19 These organisations were not endorsed by the interviewer but presented as a first port of call for the 
households to help them with their enquiries. 
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supplies, the use of the Earth’s resources and the prospects of future generations all 
featured in the participants’ discussions, who identified these factors as concerns and 
motivations for them to reduce their own energy use. Households have regularly been 
reported as showing both, awareness of issues affecting household energy use, and 
concern for these problems (Abrahamse, Steg, Vlek, et al., 2007; Lorenzoni, 
Nicholson-Cole & Whitmarsh, 2007; Whitmarsh, Seyfang & O’Neill, 2010). This 
environmental concern and knowledge of some of the energy related problems society 
is faced with was tempered with what is best described as an in-complete 
understanding of the causal mechanisms behind these problems. This also is not a 
new observation, with Bord et al (2000) and Hargreaves et al (2003) and  reporting 
the public to have a lack of understanding about climate change and its causes.  
 
Additionally within this current study, the participants have shown a good knowledge 
of the potential actions that they could take to reduce their energy use. The actions the 
participants were aware they could take were discussed in Chapter 6, notably though, 
their awareness stretched beyond the adoption of material recycling and common 
domestic energy curtailment measures. Previous studies have reported households as 
being aware of a limited palette of energy saving options (Whitmarsh, 2009), 
conversely the participants here listed a wide range of energy saving measures that 
included alternative travel options, reductions in travel and the impact of their 
purchasing decisions. The households showed an appreciation for the items and 
activities that use energy through the long list of curtailment measures that they 
generated. This knowledge of curtailment measures was not supported by an 
understanding of their own energy use and associated GHG emissions. The responses 
given in each of the two interviews to their GHG emissions, discussed in Chapter 5, 
shows the participants inability to meaningfully quantify or evaluate their own energy 
use and associated GHG emissions. 
 
On the one hand the participants could be considered to be aware of the current 
problems surrounding energy use and potential actions that they could take to reduce 
their energy use. However, on the other hand they showed little awareness of their 
own personal energy use and the GHG emissions for which they could be considered 
responsible. As discussed in this chapter, it was not until after being shown an 
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estimate of their carbon emissions (a proxy for their energy use) that participants were 
able to meaningful evaluate their energy use. While the participants of this study, and 
households generally in the UK, may have an awareness of energy related problems, 
the need to reduce and the actions they can take this seems of little use if they do not 
know how they themselves contribute towards these problems.  
 
To be clear, I am not suggesting that by providing households with information on 
their energy use that they will spurred towards taking action, and reduce their energy 
use. Previous studies have discussed that a lack of understanding by households of 
energy related problems has prevented households from engaging with the issue 
(Hargreaves, Lewis & Speers, 2003). It has been suggested that by providing 
additional information on the subject of energy reduction and the reasons this action is 
needed, such as to help mitigate climate change, then households will be encouraged 
to reduce their energy use (Kempton, James & Hartley, 1995; Stamm, Clark & 
Eblacas, 2000). This may be so, but only for those who are motivated by the issue 
being communicated, in this example climate change (Lorenzoni, Nicholson-Cole & 
Whitmarsh, 2007). For the majority, this information on its own will not be enough to 
encourage households towards taking action. The ‘information-deficit model’, which 
as Whitmarsh et al (2010) described it, treats people as ‘“empty vessels” waiting to be 
filled up with information which will propel them into rational action’. This model 
has been widely criticised as both inaccurate and ineffective (Irwin & Wynne, 2003), 
with the provision of information unable to propel households towards lowering their 
energy use. The discussions by participants in this study provide an example of why 
this model fails. The ‘information-deficit model’ assumes that the rational action 
acted upon will be related to the information provided. Continuing with the climate 
change example, the assumption is that if information is provided on climate change 
and its effects, the rational response will be for households to adopt actions to 
mitigate the effects of climate change. However, is this necessarily the rational action 
households may decide upon? The participants of this study clearly expressed a 
preference to be ‘warm’ and ‘comfortable’. To them this is also a rational behaviour, 
and in this case it is the one that takes precedence over other considerations. Indeed, it 
has been argued elsewhere and presented in this study that peoples’ individual values 
and desires to lead ‘normal’ and ‘ordinary’ lives also determine the behaviours and 
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actions they choose to exhibit (Lorenzoni, Nicholson-Cole & Whitmarsh, 2007; Irwin 
& Wynne, 2003; Shove & Walker, 2014). 
 
Despite the current thinking on the provision of information the participants in this 
study asked, frequently, for more information. The following section will look to 
explore the type of information they discussed and requested. 
 
What information is required? 
There is clearly a place for the provision of basic information on the current energy 
related problems, such as climate change. As a general point, education was felt to be 
an essential component to obtaining some of the information needed to act on energy 
reductions. This was seen as needing to capture both the junior education level 
through schools and the national curriculum, and adults through other mechanisms. 
The targeting of children to adopt these preferred pro-environmental behaviours was 
seen as a quick win, and indirectly would help promote the ‘nag’ effect discussed with 
Christine earlier. 
 
Lizzy: ‘they come in from school, you know, “Mum, why’s that on like that, ’cause 
we’ve been taught at school this.” I dunno, I think that is a quick win.’ 
Household 24 
 
Ann: ‘Through teaching the children, ’cause they’re a main part of it, if they’re 
taught it at school, “turn the lights off, do this, do that,” they will come home 
and put it into practice.’ Household 13 
 
In order for UK households to continue to be aware that these issues exist and that 
they need to be addressed, this information needs to be given to households in a way 
that clearly states the challenges, on a sustained basis, to continue their cognitive 
engagement with the subject (Lorenzoni, Nicholson-Cole & Whitmarsh, 2007). 
 
Information that can be contextualised, and made personal to the individual being 
targeted, is more likely to result in engaging that individual with the subject 
(Abrahamse, Steg, Vlek, et al., 2007). This approach is often discussed in terms of 
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providing feedback or tailored information to individuals and households alike (Steg, 
2008). Through the carbon footprints conducted in this study the participants received 
tailored information on the GHG emissions that result from their energy use. As 
discussed earlier in this chapter, the provision of this information enabled the 
households to engage in meaningful conversations about their energy use, making 
judgements as to whether they were over-consumers or low-consumers. None of 
which they were able to do prior to seeing a visual representation of their carbon 
footprint. I would suggest that the provision of this information, as well as facilitating 
the participants’ engagement with this study, also enabled households to progress 
their understanding of their energy use, and progress the dialogue on energy use 
within their own homes. In other words it supported their engagement with the 
subject. While the results of the participants’ attempts at reducing their energy use 
show this information on its own is not enough to enable these households to achieve 
reductions; gaining a better understanding of their energy use, and the amount they 
used compared to others, was an important step for the participants. 
 
The participants had not necessarily asked for information on their energy use, but 
they were interested to see it. It acted as a stimulus for other questions, and during the 
discussion there were repeated requests for information on what they could do to 
reduce their energy use. Within this there were two distinct lines of enquiry by the 
participants. 
 
The first was a desire for information from industry professionals. The participants 
were aware that there were other energy saving measures available to them. At the 
points when they may have been able to consider these other measures, advice and 
information was not necessarily forth coming from the industry professionals the 
participants asked to assist them. For example Stephanie and Nathan in household 11 
were considering replacing their central heating system. With a south facing roof and 
an un-used chimney, Stephanie and Nathan were considering the possibility of ‘solar 
panels’ and ‘maybe the back boiler that could go behind a wood-burning stove’. 
When discussing this with the heating engineer they asked to provide them options 
and costs, they found that accessing guidance and information on whether these 
technologies could be put in their home was not possible. As they went on to say: 
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Nathan: ‘there's not enough information about it.’ 
Stephanie: ‘Not easily accessible, is it! I mean, trying to talk to plumbers about it [the 
plumbers response was] “You what? Hmm, oh, I don't know” And they're 
people that do their job every day. If they're not actually installing that 
sort of kit, it's not that, you know [easy for the household].’ Household 11 
 
Stephanie then went on to call for more information to be available saying: ‘we need 
more information…’. The issue here is that Nathan and Stephanie are not heating 
engineers, they rely on the guidance and suggestions of those who are to then make a 
choice on how to update their ageing heating system. Clearly this household were 
aware of the alternative options to a central heating system solely reliant on a gas 
boiler, however their heating engineer was not. When households are considering an 
upgrade to their property, such as the heating system, this is a moment of opportunity. 
At this point in time the household is actively looking for options to improve their 
property, and are willing to listen to what new technologies are available and that 
might suit their needs. In Stephanie and Nathan’s experience though, no information 
was provided to them, so they could not even consider whether these technologies, 
such as solar thermal heating, were suitable for them. In their own words exploring 
more technical methods of energy reduction is ‘quite hard’ and is not something that 
they ‘have the time to do all…on their own’. Granted, if presented with the 
information and the costs of the installation a barrier may have presented itself, they 
may have decided it was too expensive and opted for the conventional boiler option. 
In this example though, the barrier was not cost, it was a lack of information on behalf 
of the heating engineer. As such this instance represents a missed opportunity to 
engage households with energy reductions through renewable or alternative 
technologies. 
 
There is a tension between our aspirations for UK households to lead low energy 
lifestyles and the availability of engineers and companies with knowledge of low 
energy technologies. While companies prepared to install these technologies do exist, 
and have done for many years now, Stephanie and Nathan’s experience would suggest 
that they are not necessarily well known to some households. It was not in their 
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consciousness to look for a specialist renewable heating installer. Instead their 
thought process was one that identified a problem with their so they called a heating 
engineer, assuming that they could provide them with information on all the available 
technologies. Sue, household 22, picked up on this point and identified that there are 
opportunities when people will be more open to receiving energy saving advice, and 
that more should be made of those opportunities.  
 
Sue: ‘finding when people want to know…actually when they want to make that 
change might be a good time to do it and get in touch. I think a good time to get 
people quite often is if they’re having an extension and explain to them about 
cavity walls or…why not have some loft insulation. I think that is quite a good 
time to jump in.’ Household 22 
 
It is beyond the scope of this current study to assess whether this lack of information 
provision from industry professionals is due to a skills gap, capacity gap or otherwise; 
but suffice to say there is a gap in the exchange of knowledge between those with an 
understanding of renewable and alternative technologies and when households are 
considering significant changes to their property, such as a heating system upgrade. 
Under the current conditions households need to become familiar with the language 
of renewable and alternative technologies in order to access information on them. It is 
likely that this in itself would be off-putting and perhaps a step too far. Should 
households have to become self-taught experts in order to consider adopting 
alternative technologies? The result of this current scenario is that an opportunity to 
engage and promote alternative technologies to Stephanie and Nathan was missed, 
and is likely a situation replicated up and down the UK.   
 
The second request for information related to what a low carbon lifestyle looked like. 
As discussed in Section 8.3 of this chapter, the participants seemed to have an 
expectation that the research would be able to provide them with a list of actions to 
take that would allow them to lead a low carbon lifestyle. As James said during one 
interview: ‘knowing erm, erm how to [reduce energy use] would be an advantage…’. 
As discussed this was a challenge within the research as this was guidance I could not 
provide. While I could not address this request with this study it is a legitimate 
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request from the participants. There is perhaps what would be considered a logical 
conclusion on behalf of the participants that if they are being asked to reduce their 
energy use, then there must be a blueprint or a guide for what they need to do to 
achieve a low energy lifestyle. 
 
Actions that households can take to reduce their emissions have been communicated 
to households through campaigns run by government and NGO organisations (NAO, 
2009). While the actions promoted within these campaigns, I got the sense from the 
interview discussions that the participants were not satisfied by this information. The 
households felt that the majority of actions they were aware of would only have ‘a 
tiny amount of impact’ as Bill described it. The actions that could save larger 
quantities of energy, in the participants’ view, such as renewable technologies, were 
less well understood. There was no indication from the households’ perspective that 
these technologies were something that they should be considering, or that in the 
future every house may have to have.  
 
This concept, and lack of clear instructions, was contrasted with recycling. Over time 
as recycling became more widely available, supported by EU and then national 
policy, households were provided with convenient ways to recycle and information on 
what to do. With the introduction of kerbside recycling, the local authorities have 
continued to communicate the reasons for recycling, effectively promoting it to the 
public, and providing information on what can and can not be recycled. Here there is 
a clear provision of a service for households to use to help tackle an environmental 
issue, dwindling landfill resources and the need for greater raw material efficiency 
within the economy. Lisa discussed this and drew attention to the lack of a similar 
process for energy efficiency. 
 
Lisa: ‘when they introduced the whole recycling thing, you were made very aware 
about landfill and how long it would take to…biodegrade and to clear. You 
know, they even broke it down to individual things like nappies to say how long 
that would take to break down. So it’s almost going to that sort of, [detail] to, 
you know, [to give] that sort of education to let people know exactly what they 
need to do.’ Household 23  
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The uptake of recycling by the public has been described as more likely as it has a 
financially low cost and also requires low levels of effort (Steg, 2008). Historically in 
the UK and globally recycling may not have been viewed as such a low effort action 
to adopt, with a lack of kerbside recycling or local recycling facilities as discussed by 
Berger (1997). This may be only my interpretation, which is at odds to that of the 
authors of the various papers that discuss recycling as an easy action to adopt 
(Kollmuss & Agyeman, 2002; Steg, 2008), but this would seem to me to be 
inaccurate. By describing recycling in this way, the developments in the provision of 
infrastructure and services to make recycling accessible to the UK public are lost. 
Recycling has been made an easier pro-environmental action to adopt in part because 
of these efforts. To date energy efficiency has not received the same level of attention, 
nor has a clear delivery pathway been constructed and deployed. Lisa, along with 
other participants in this study indicate a need for the pathway they need to take to be 
made clear, with a accessible support mechanisms available to them to facilitate the 
required energy reductions.  
 
Again there seems to be a disconnect, this time it is between the promotion to 
households of the need to reduce their energy use and a lack of clear representation of 
what this low energy future looks like. Criteria for low energy use housing have been 
developed and homes have been built to these standards in the UK, such as the 
Passivhaus Standard (BRE, 2015) and BREEAM’s ‘Code for Sustainable Homes’ 
(DCLG, 2010). Little guidance is available in the road map type format that the 
participants in this study seemed to hoping would be available. The potential for this 
guidance being created and made available to households in the UK can perhaps be 
questioned given the recent scrapping of the ‘zero carbon homes’ plan by the UK 
Government (HM Treasury, 2015). 
 
Further more, does the environmental community know what a low energy lifestyle 
looks like? Not one that is based on a hypothetical ability to travel by car less and 
walk more, but one that is translatable into the lives of UK households who have been 
observed, in this study and others, to have values and priorities that come before that 
of reducing their energy use? This section may produce more questions than it 
answers, but it serves to highlight the participants’ request for detailed guidance, and 
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perhaps the environmental sector needs to consider the guidance it can and should 
provide. 
8.5 Summary 
The inclusion of a carbon footprint tool within the methodology was not without 
challenges. The role CHAT played within the methodology to overcome the 
participants’ lack of knowledge of their own energy use and relative performance 
provided real benefits to the study. The lack of ‘carbon literacy’ as Whitmarsh et al 
(Whitmarsh, Seyfang & O’Neill, 2010, p. 59) describe it presents a real obstacle to 
conducting research on energy use in the domestic sector. The need to understand the 
quantities of energy used both in the home and outside of it is a new requirement for 
households, and it certainly has not become a main-stream topic amongst households, 
say compared to financial issues.  
 
With the information provided to them, the participants were able to talk about their 
energy use with a degree of certainty, having had both their suspicions about their 
energy use confirmed or rejected, and their relative performance demonstrated. This 
also meant they were able to incorporate this knowledge into their discussions and 
evaluations. There are legitimate reasons for a researcher to be concerned at including 
a carbon footprint as part of the methodology, such as obtaining data, the additional 
burden placed on the participants and the time implications for the research. However, 
in this study the inclusion of this method has helped to facilitate research that without 
it may not have yielded the discussions obtained in each of the interviews. In 
particular through the quantification of the participants’ GHG emissions and the 
reductions they were able to achieve, CHAT supported households to evaluate where 
reductions could be made. As discussed in several chapters forming this thesis, 
beyond the figure of ten per cent reductions, the participants feel it will be difficult to 
make further reductions. This lead to many requests for me to explain how additional, 
more meaningful, energy reductions could be achieved. This gives rise to an 
important finding of this research for the UK’s energy reductions efforts. Currently it 
is not clear how UK households are expected to progress their energy reductions 
beyond the basic curtailment measures, which are regularly reported as achieving 
between five and ten per cent reductions when implemented (Brandon & Lewis, 1999; 
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Abrahamse, Steg, Vlek, et al., 2007). If the UK’s GHG reduction strategy requires a 
bigger contribution than ten per cent directly from households, then how this is to be 
achieved needs to be communicated and clearly outlined as currently ten per cent is 
seen as the limit.  
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9  Discussion and conclusion 
9.1 Introduction 
The intended aims of this study were to explore households’ approaches to attempting 
to reduce their energy consumption and whether it was felt that fairness was relevant 
in the context of energy reduction. By the completion of this study, the households 
had participated for 12 months. In that time, they provided data to allow their 
household carbon footprint to be calculated for the previous two years and the year of 
participation in the study. They were shown the results of their own carbon footprints, 
how they compared to the national average and either asked to set themselves an 
energy reduction target or had a target of ten per cent imposed upon them. Left to 
their own devices, the participants tried to adopt energy curtailment behaviours into 
their lifestyles. By the end of the study, the 26 participating households remaining 
showed a 50% split between those achieving reductions in the energy use and those 
not, when flights were not included. With flights included, the number of participants 
achieving reductions rose to 54%. The outcome of their efforts was reported back to 
them during a final interview in which they discussed their results and reflected on 
their experiences and the implications for energy policy.  
 
This chapter aims to review the findings of this research and its contribution towards 
addressing the central research questions. The findings of this research and the 
implications for policy will be considered as part of this chapter. 
9.2 Households’ energy consumption, experiences and abilities to reduce 
their energy use 
Trends in households’ energy consumption 
Through the estimates of the households’ carbon footprints, general trends in their 
energy use were identified. The estimated GHG emissions produced from the energy 
consumed by the households in this study, these data were comparable to estimates 
produced in other research such as that of Fahmy (2011) and Gough (2011). Equally, 
the trends identified between socio-demographic factors and the households’ energy 
consumption also followed established trends in the literature. Energy consumption 
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increased in line with an increase in household income, regularly identified as the 
main driver behind a household’s energy consumption (Druckman & Jackson, 2008a; 
Fahmy, Thumim & White, 2011; Gough, Abdallah, Johnson, et al., 2011). Similarly, 
increases in energy use were seen with an increase in the number of occupants in a 
single property, and with an increase in property size, again trends observed in the 
existing literature (Defra, 2008d). 
 
These data from this study does show some unusual trends in energy consumption and 
GHG emissions, notably the ability of households on low incomes to emit GHG 
emissions comparable to households on high incomes and vice versa. This has two 
important implications. Firstly, low-income households have been reported as 
producing emissions comparable to high-income households, and this is often 
attributed to the poor quality of the building fabric in their properties (White & 
Thumim, 2009). If policies were to target the highest emitters and incentivise a 
change in behaviour by increasing costs, these lower-income households would be 
negatively affected by this tactic, possibly lowering their standard of living and 
thermal comfort and pushing them towards fuel poverty (Boardman, 2012). The 
second implication is where the main differences lies between higher and lower 
energy users and GHG emitters. While domestic emissions from energy use for 
power, for example electricity and space and water heating, did increase, they 
remained relatively constant. The bulk of the difference between the GHG emissions 
of the lower- and higher-emitting households was to be found in their travel 
emissions. The more mobile the household, the higher their contribution towards the 
UK’s total GHG emissions. The implication then is that to encourage reductions in 
emissions among those responsible for the highest emissions, while targeting their 
domestic energy use will provide some benefits, a larger impact could be had by 
targeting the GHG emissions attributable to transport; this means that transport should 
be a focal point for policies aiming to bring about a reduction in the UK’s GHG 
emissions. 
 
Households’ awareness of their energy use and curtailment measures 
Various energy saving measures were discussed by the households that they felt could 
reduce their energy consumption. The actions described included structural changes to 
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the building fabric, such as installing double-glazed windows, loft insulation or a 
more modern central heating system, and behavioural changes, such as turning the 
lights off when leaving rooms, turning off taps while brushing teeth and the use of 
water butts for garden watering. In fact, energy curtailment measures which were 
discussed covered each area of energy use in the home, such as power use in the form 
of electricity, fuel consumption for space and water heating, and fuel used for 
transport. These discussions were conducted with enthusiasm from each of the 
households. Households have shown a degree of interest in discussing potential 
energy curtailment measures previously (Wallace, 2009). The number of measures the 
households were able to discuss suggests that the UK government’s concerted efforts 
to increase the public’s awareness of energy saving measures has had some effect 
(Bertoldi, Rezessy, Lees, et al., 2010). Despite the participants’ relatively high 
awareness of energy reduction measures, in many cases the households were yet to 
implement a number of the actions they were aware of beyond installing energy 
saving light bulbs and loft insulation. This trend is reflective of the national picture 
(Bichard & Kazmierczak, 2012), where these two measures make up 85% of the 
energy efficiency measures installed in the domestic setting (Ofgem, 2009, 2010, 
2011, 2012). 
 
This display of a high degree of awareness of energy saving measures by the 
households, combined with their high level of environmental concern and pro-
environmental values, is at odds with the level of curtailment measures the 
households have adopted in their daily lives. The data from this study provides further 
support for the concept of a ‘values-action gap’ model: despite having environmental 
concerns, households do not implement energy curtailment measures in the home 
(Kollmuss & Agyeman, 2002). Simply increasing households’ awareness of issues 
relating to energy and how to reduce energy use is not enough to encourage 
households to adopt pro-environmental actions. 
 
While there was an awareness of energy saving measures, households were less aware 
of their energy use. To the participants of this study, the energy they consumed and 
the level of associated GHG emissions was something of an enigma. When asked 
during the interviews what they thought the size of their carbon footprint might be, 
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the households reported that they had no idea. They lacked any understanding to be 
able to approximate what this figure might be, were unable to contextualise this figure 
in any way or show an appreciation of their relative contribution, i.e. was their carbon 
footprint low or high and therefore were they performing comparatively well or 
poorly. This lack of understanding of energy use by households is addressed by Derby 
(2006), Whitmarsh (2010) and a study completed by Brooke Lyndhurst (2007). 
Whitmarsh et al highlight that the general public struggle with the terminology and 
context of their own and others’ energy use and GHG emissions; consequently, they 
describe the public as being largely carbon illiterate, an observation seemingly 
supported by the findings in this study. This lack of understanding perhaps should not 
come as too much of a surprise though, as the need for households to understand their 
energy use and the emerging requirement for them to decide on appropriate energy 
efficiency or A-rated technologies for their home is a relatively new one. While the 
skills required are not dissimilar to those of personal financial management, financial 
management is deeply engrained within society (Seyfang, 2007), whereas an 
understanding of energy use and curtailment options is not. If households are going to 
be expected to implement energy efficiency measures and potentially energy 
generation technologies, then they are going to need support available to assist them 
with this. Continuing the comparison with the financial system, on almost every high 
street in the UK, financial organisations can be accessed with advisors available to 
provide customers with guidance and advice on the products most suitable for them. 
The same cannot be said for advice on energy efficiency and energy generation 
technologies for the domestic setting. It is beyond the scope of this study to suggest 
what this support should look like but it seems clear that there is a gap in the 
availability of energy efficiency advice and services.  
 
Households’ ability and experiences of reducing their energy use 
The argument of whether reductions in energy use and GHG emissions are in fact 
needed has raged among the academic and business communities, resulting in the 
IPCC’s most recent report (2013) which attempted to draw a line under this dispute 
and affirm the need to take action on global GHG emissions. The need to achieve 
reductions in energy use was not really questioned by the participants in this study. 
The reasons for needing to reduce energy use were not accurately articulated but the 
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overall goal of energy reduction was not questioned. Given the self-selecting bias 
implicit in the study design, it is unlikely that those unwilling to reduce their energy 
use would have agreed to participate in the study. Despite this limitation, it is still of 
interest that the objective to reduce energy use was never directly questioned, 
especially when the effort required is considered and the lack of agreement on the 
subject present via the media. Additionally, the households may have been wishing to 
be seen to be acting in a socially acceptable way. The limitations of the sample in this 
study prevent a generalisation being made that the need for a reduction in energy use 
has become more socially acceptable; however, the results presented here may give an 
indication that its acceptability is becoming more prevalent. 
 
Central to the findings of this study is that households are able to reduce their energy 
use and associated GHG emissions. Within this study, 50% of the households 
achieved detectable reductions in their energy use. The ability of households to reduce 
their energy use has been observed; however, usually these reductions have been 
observed in studies that are providing various forms of feedback, including specific 
advice on actions households could take to reduce their energy use (Brandon & 
Lewis, 1999; Abrahamse, Steg, Vlek, et al., 2007). Significantly, the participants in 
this study achieved their reductions without receiving regular feedback or specific 
advice on how they could save energy. While the methodology has some synergy 
with an intervention type study in that it provided households with a graphical 
representation of their energy use and a comparison of their energy use with the UK’s 
national average, the actions taken by the households to reduce their energy use were 
taken without receiving advice on what they should do or how to do it. The 
households also did not receive any information to update them on their progress 
throughout the study. It was not until the end of the study that they received 
‘feedback’ on their results in the form of the final carbon footprint.  
 
Essentially, the households acted on their energy use independently. With resources 
currently limited and UK energy efficiency programmes slow at best and regressive at 
worst, it is likely that households will have to manage much of their energy reduction 
on their own, without the support of a central government scheme. The results here 
show that some households are capable of achieving energy reductions largely 
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independently. However, the key word here is ‘some’. While 50% of households were 
able to achieve reductions in their energy use and GHG emissions, 50% were not. In a 
study in which households volunteered to take part, in a study overtly aiming to 
investigate the participants’ ability to reduce energy use and within which they knew 
their energy use would be measured and evaluated by a specialist in this area, this is 
surprising. The bias inherent in the study would be expected to produce a result 
favourable to households achieving reduction in their energy use. The fact that the 
opposite was observed raises some questions about households’ abilities to reduce 
their GHG emissions. As discussed in Chapter 5, labelling all of these households as 
unable to achieve reductions in their energy use perhaps does them a disservice. 
Reductions were made in some cases in the households’ domestic energy 
consumption and consequently their GHG emissions reduced also. However, due to 
structural changes in their lifestyles, such as their employment moving to a new 
location, remodelling of a property increasing its size, the addition of a new member 
of the family, or family members returning home and thus increasing the occupancy 
levels, the overall result was an increase in their GHG emissions.  
 
Each of these areas represents a priority that would be promoted above that of 
reducing energy consumption: the need to be employed, providing a warm home for a 
newborn child, and supporting family members when needed will all understandably 
take precedence over the goal of lowering GHG emissions. On the negative side for 
the pursuit of lowering GHG emissions, it would appear that domestic energy use is 
sensitive to these changes, and that they have the ability to wipe out any positive 
improvements made in other areas. The need to work, the desire to keep warm or to 
have a larger house all take precedence over any perceived need to reduce GHG 
emissions. However, on the positive side, there are elements to this story that this 
study has not explored. For example, for those households that have had family 
members return home, while the observed households showed an increase in 
emissions, it is possible that the household from where they came may have shown a 
reduction in emissions. In short, this study has not explored the net effect on GHG 
emissions caused by these structural changes and could be considered a limitation in 
understanding the participating households’ achievements. A further limitation is this 
study’s inability to show any clear distinction between the households in this study 
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that were able to reduce their energy use and those that were not. With no significant 
differences identified between the levels of environmental concern, values, attitudes 
or any thematic differences between the interview discussions, there is little to explain 
the difference in results, except the structural changes outlined in Chapter 5. It could 
be that the answer lies in data not collected within this study, such as the specifics of 
the building fabric and age of construction of each property. 
 
The mobility of household members and the intake of lodgers and students seen in 
some households in this study are of note for proposed energy policies such as PCT. 
PCT looks at the level of allowances that should be made available to any one 
household or individual, but there has been less discussion around the practicalities of 
surrendering emissions allowances and how lodgers or students may be treated under 
such schemes. The discussions have also not addressed how movement of individuals 
between households may be dealt with. 
 
What can be reduced and what cannot? 
A consistent theme of being prepared to act on ‘wasteful’ energy use was seen across 
each of the households in this study. All of the households were able to identify areas 
where they felt they were wasting energy, and saw these as areas that could be 
tackled. Typically, this discussion would revolve around turning down the thermostat 
on the central heating or switching lights off in rooms not used. Households in the UK 
have been identified as wasteful energy users (Randerson, Adam & Adam, 2006); 
however, both this present study and that of Horton and Doron (2011b) have shown 
that households are less protective of their energy use in the areas they consider to be 
wasteful and are willing to reduce their energy use in these areas. To that end, these 
‘wasteful’ areas of energy consumption continue to represent target points for policies 
aiming for reductions in energy use, and an area that households would find 
acceptable. 
 
The existence of barriers to reducing energy use was prevalent in this research, in line 
with the existing literature (Brandon & Lewis, 1999; Kollmuss & Agyeman, 2002; 
Abrahamse, Steg, Vlek, et al., 2007; Steg, 2008; Throne-Holst, Strandbakken & Stø, 
2008; Emmert, Van De Lindt & Luiten, 2011; Pelenur & Cruickshank, 2012; 
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Dowson, Poole, Harrison, et al., 2012). As might be expected, cost featured heavily 
when discussing renewable generation technologies or large retro fits to properties. 
However, the clearest barrier identified in this study was that of a desire for comfort 
and convenience, with this seeming to be non-negotiable in the eyes of the 
participants, not dissimilar to the issues discussed by Shove (2003a). The comforts 
provided by certain appliances were forcefully protected. The lowering of energy use 
was strongly associated with a reduction in living standards by the households. This 
raises two points. Firstly, with a reduction in energy use associated with an 
unappealing future, there is little incentive for the households to adopt this path, and 
this perhaps explains in some small way the general apathy of the public towards 
adopting energy saving measures. Secondly, if energy saving is associated with a drop 
in living standards, and this reduction in living standards is non-negotiable, then to 
overcome it, should the scientific community and other influential groups be 
promoting a different image of energy saving?  
 
The scientific community and governments and non-governmental groups may argue 
that they are not promoting a reduction in living standards. Indeed, I would agree that 
this is not the focus of their promotional activities; however, it does appear that this is 
the message the households are latching on to. Why this is the case is a matter for 
further research, but this indicates a need to envisage a low GHG emissions scenario 
that does not pose a threat to households’ conditions of comfort.  
9.3 Households’ views on fair energy reductions 
Is fairness needed? 
Throughout the research, the subject of fairness was a difficult one for households to 
discuss. Individuals had a feeling or a tacit understanding of what fairness is or what 
it meant to them; however, expressing this understanding and how their own 
interpretation of fairness could be satisfied was difficult. Indeed, fairness is a subject 
that the academic community has also struggled with; research by Starkey (2008) 
illustrates how nuanced the subject of fairness is. Despite the difficulty in articulating 
the specific views on how the condition of fairness could be met, there was a desire 
from households for energy reductions to be considered fairly. This emerged directly 
from their discussions about energy reductions targeted at themselves and others in 
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wider society. This study outlined in Chapter 7 that fairness is thought to be needed in 
policies dealing with energy conservation (Bristow, Zanni, Wardman, et al., 2008; 
Bristow, Wardman, Zanni, et al., 2010). This study’s findings support this assumption 
by showing the desire of the participants for reductions in energy use to be induced 
fairly. 
 
What level of energy reduction is fair? 
Among the self-set target group, a reduction target of ten per cent was the most 
commonly chosen target, a figure that matched the imposed target group as well as 
the target of other wider campaigns such as the 10:10 Campaign started in 2010. This 
target was chosen by households that had little to no understanding of their energy 
consumption, or what reductions it is actually possible to achieve. These targets were 
chosen because the households felt they were fair, a view that persisted through to the 
end of the project, in spite of the fact that many households were not able to meet the 
target. The ten per cent target was seen as fair as it was felt to be achievable; although 
not all the participants achieved this target, the feeling remained among the majority 
that this figure was achievable.  
 
With achievability seen as central to the fairness of the reduction target, it raises the 
question as to what reductions are required of households and over what timeframes. 
The UK has overarching targets for GHG emissions reductions and annual carbon 
budgets set by the Committee on Climate Change (CCC). However, I am not aware 
that these budgets are translated into contributions needed from individual 
households, nor am I aware of this being communicated to households. Not 
communicating to households what is required of them seems a rather obvious 
oversight. Our social world is constructed out of rules to be followed, either in terms 
of legal laws or socially accepted practices. It is our desire and obligation to conform 
to these rules that in part drives our behaviour (Shove, 2003a). Without any target for 
energy use and any mechanism to monitor or control that use, it is perhaps of little 
surprise that the use of energy goes unchecked. Should such a target be introduced, 
there is a requirement for it to be viewed as fair, which also means achievable.  
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Considerations for fair reductions in energy use: Establishing legitimacy 
The objective to achieve reductions in energy use was not questioned. However, the 
relative importance of this objective was, directly by one participating household and 
indirectly by others. On the specific challenge to the importance of energy saving, the 
participants questioned the lack of a requirement for households to tackle this issue 
emanating from the UK’s government. This resonates with earlier discussion in this 
chapter questioning the lack of provision of a target or indicator to households of 
what level of energy consumption they should be aiming towards. This lack of clear 
instruction from the UK government appeared to erode away any sense of legitimacy 
that may surround the need for energy use to be reduced. 
 
The indirect challenge from households came in the form of their observations of the 
actions of governments and businesses and the message they received from them. The 
message being sent by government to ‘reduce your energy use’ is eroded by messages 
of ‘it’s good to consume’. Store loyalty cards promoting the purchase of additional 
items or the awarding of points to enable more goods to be purchased were viewed as 
being in direct tension with the stated goal of reducing energy use. Similarly, the 
principle that electricity tariffs get cheaper the more you use was seen as being in 
conflict with energy saving. This lack of cohesion between a government aim of 
reducing the UK’s energy use and how the use of energy is actively promoted to 
households also serves to erode the legitimacy of any policy targeting energy saving. 
The detrimental effects of policies and institutional activities conveying mixed 
messages have been discussed by Owens and Driffill (2008). Policies and activities 
that show a greater level of cohesion and consistency have been shown to generate 
greater levels of public engagement and consequently greater levels of adoption 
(Gardner & Stern, 1996). The idea of a central purpose being required to determine 
what action should be taken is not a new one. As discussed in Chapter 2, central to 
Aristotle’s theory of fairness was the purpose or ‘Telos’ of what was to be achieved. 
For households themselves to see reducing their energy use as a more serious priority, 
and an objective that is legitimate, then placing the need to facilitate energy 
reductions at the core of government policy and institutional activities would help to 
legitimise this objective and generate greater public engagement. This need for the 
legitimisation and indication of importance of energy reductions to stimulate greater 
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public engagement has now been shown in two separate but complementary studies 
investigating the importance of fairness in this context. Horton and Doron outline the 
potential benefits of illustrating reductions in energy use to be both ‘necessary and 
legitimate’ (Horton & Doron 2011, p. 1). Their findings have now been supported by 
the findings of this present study. 
 
Considerations for fair reductions in energy use: The burden of responsibility 
The question of who would shoulder the burden of energy reductions was a concern 
for the participants in this study and an issue they considered when deciding on their 
energy reduction targets and when considering the reductions that others in society 
should make. It was those who emit the most that were identified as needing to 
shoulder the majority of the responsibility for effecting reductions in energy use. 
Those who are emitting the most should have to pay for the cost of reducing 
emissions, based on the assumption by the study’s participants that those individuals 
responsible for higher levels of emissions are high earners. The sentiment from the 
participants here is that as the high emitters can afford higher emission lifestyles, they 
should also shoulder the cost of mitigating their activities. Following this, the opinion 
was that these same high emitters should be obligated to achieve the greatest 
reductions in their energy consumption, the logic being that if they are higher 
emitters, they have the greatest potential for reductions. 
 
There is an important distinction here between these two points. The first is an 
indication that the costs to mitigate or adapt energy systems to meet this need for low 
GHG emissions should be met by those who are responsible for the highest level of 
emissions. The second point places a responsibility on those same high emitters to 
achieve the greatest level of reductions in their energy use. So the view is that they 
should not only pay to mitigate the effects of their higher emissions but they should 
also be compelled to make the greatest reductions; simply paying to mitigate is not an 
option. Perhaps significantly in this research, this was a view that was shared even by 
those who would be classed as high emitters and recognised themselves as such.  
 
The ability of those currently emitting high levels of GHG emissions to make 
substantial reductions in their GHG emissions is corroborated in the literature 
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(Fahmy, Thumim & White, 2011). However, as discussed earlier in this chapter, 
higher emitters are not necessarily confined to those on high incomes. As such, while 
this research provides evidence that policies targeting the highest emitters would be 
viewed as fair and play a role in constructing a fair approach to energy policy, careful 
consideration needs to be given to how such policies would affect these low-income, 
high-emitting households. 
 
Following on from this, it is worth discussing how households appeared to treat the 
utilities and their requirement for them. In terms of utilities, households appear to be 
treating them as a common good, a good that all should have equal access to in order 
for needs to be met. Presumably, these needs would be defined as that needed to 
match the energy required to provide the levels of comfort and convenience identified 
as non-negotiable earlier in this discussion. The implication here is that energy use 
beyond that needed to satisfy this ‘basic’ need, if ‘basic’ is an appropriate term here, 
is excessive and it is that which should be targeted. This view, if being interpreted 
correctly here, has a synergy with the households’ willingness to reduce their energy 
use in areas where they perceive themselves to be ‘wasteful’. If the levels of energy 
use could be identified that allow this ‘basic’ level of comfort to be realised, then 
excessive energy use could perhaps be quantified. Further work could then be carried 
out to investigate the impact of differing energy tariffs that more closely reflect the 
objectives of energy reduction and the principles of fairness outlined in this study 
along with public acceptability.  
 
Considerations for fair reductions in energy use: Considering vulnerable and 
essential groups 
Concern for vulnerable and essential groups was high in this study. The participants 
were concerned about the potential negative impact of energy reduction policies on 
vulnerable groups, such as the elderly, those with children or disabilities, or those 
suffering from long-term illness. Essential groups were those thought of as 
performing roles within society that are crucial to society functioning properly, such 
as employees of the health service or emergency services. Their identification as a 
concern when evaluating energy policies is a novel finding of this study. 
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The fact that this was a concern is perhaps in itself worrying. Of course, there is no 
desire to see those in vulnerable situations further compromised through energy 
saving policies that negatively impact them, but it again indicates the negative 
imagery that surrounds reductions in energy use and its associated GHG emissions; it 
generates almost instant thoughts of sub-standard levels of comfort. Unfortunately, 
the association of these negative images with energy reductions is perhaps justified. 
Households living in fuel poverty (Boardman, 2012; Moore, 2012) and its association 
with excess winter deaths in the media will help to re-enforce this imagery. Although 
studies have been conducted to look at how to mitigate any negative effects on these 
groups, there is an indication that if the policy were to be considered to be designed 
fairly, then these negative impacts should not arise.  
9.4 Further work 
The first area for further work to build upon the findings of this research would be in 
relation to understanding what contributes towards low-income households 
consuming energy at levels that mean their GHG emissions are comparable to those 
on higher incomes. Understanding the causes behind this would enable policy 
instruments designed to target high emitters to be constructed in such a way so as not 
to have a negative impact on this group of households. Work has begun in this area, 
as evidenced by White and Thumim (2009). However, their paper considered only 
two policy types. It may be advantageous to take a step back from this and assess the 
energy use of this group of households across all sources of energy use and how this 
differs from other lower-income households and compares to households on higher 
incomes. These differences could then be used to explore a broader range of policy 
options than those considered by White and Thumim. 
 
This study was not able to identify any commonality between the households that did 
reduce their energy use and those that did not. If an area of commonality could be 
identified, then this may be able to be used to support the uptake of energy 
curtailment measures among those households that may find it more challenging. To 
investigate this further, data on additional factors known to affect energy 
consumption, such as the condition of the building fabric or age of construction, could 
be looked at to see if they have any features that correspond to households’ ability to 
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reduce their GHG emissions or not. Equally though, it should be recognised that these 
structural changes may be the link. Within this study, the effects of these structural 
changes were not specifically measured. A study designed to monitor the effect of any 
structural changes could enable this association to be quantifiably confirmed, rather 
than implied through qualitative data.  
9.5 Summary 
There are still difficulties in engaging households to reduce the UK’s energy 
consumption. One of the biggest challenges identified in this study will be 
encouraging households to take action beyond the area of wasted energy use and into 
areas they view as having the potential to have a detrimental impact on their levels of 
comfort. 
 
Once identified, participants were prepared to act on wasteful energy use; however, a 
knowledge gap persists, as illustrated by the participants of this study, over their 
current level of energy consumption, actions to take to reduce their consumption and 
what their level of consumption should be, all of which act as a barrier to reducing 
energy use. By addressing this knowledge gap, participants were able to engage with 
discussions on their energy consumption, begin to evaluate their own energy use and 
make judgements about the acceptability of that usage.  
 
This knowledge gap is not the only barrier to households’ engagement. The lack of a 
single coherent message and visible cross-sector action raises questions about the 
urgency of and need for energy reductions. Opportunities are available to impress this 
need on the public, starting with the development of energy reduction as part of the 
purpose of all policy, generating a clear, singular message with no contradictions or 
inconsistencies between policy areas. Achieving this through current systems in 
society is seen as a necessary first step by the general public to establish the need and 
legitimacy of energy reductions. 
 
Challenges remain to establish how adaptations can be incorporated within current 
systems to incentivise reductions in energy use. This study has provided insights into 
the conditions that would need to be met or addressed to promote a favourable public 
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perception. Fairness has been reported as being key to future energy policy; this study 
has shown how the general public support this view on fairness and illustrates the 
conditions future policies need to meet to generate a perception of fairness and 
therefore increased public engagement. 
9.6 Concluding remarks 
This research has explored various topics which relate to how households approach 
attempting to reduce their energy use and what energy reductions are considered fair 
by the participants and why. The results show that while reducing energy use in the 
domestic setting is possible, there are those households that struggle to make in-roads 
towards reducing their energy use. While there may have been legitimate reasons for 
the increase seen in some of the participants’ energy use, it served to highlight the 
need for a clearer vision and communication of what level of energy reductions 
households are expected to achieve as part of the UK’s energy reduction strategy. 
Further, to achieve these required reductions, households require clear guidance with 
support mechanisms to enable them to make the changes that are required. However, 
these changes must allow the households to continue to enjoy the comfort and 
convenience they have become accustomed to as part of modern life. Comprises can 
be made around areas of wasteful or unnecessary energy use but energy reductions 
required beyond this must afford acceptable levels of comfort. 
 
In directing the public towards reduced levels of energy use, the participants saw 
fairness as relevant. It was felt that the energy reductions required of UK households 
should be encourage in fairly. Central to their understanding of fairness was for the 
need for energy reductions to be given a sense of legitimacy, by forming a consistent 
message to reduce energy use across society and government policies. In outlining 
this and their specific considerations relevant to fairness in this context of: achievable 
targets, placing responsibility on the largest consumers, consideration for vulnerable 
groups, and accessibility, the participants of this study have helped to develop a 
framework for fairness. This has developed our understanding of fairness in this 
context by confirming the relevance of fairness and by outlining what is considered as 
fair. 
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Appendix A: Participant welcome packs, receipts, and 
continuation form 
  
 II 
A1 – Copy of questionnaire sent to each participant 
 
 
 
 
 
 
 
 
 
RESOLVE 
Research on Lifestyles, Values and the Environment 
 
University of Surrey 
 
Household Energy Reduction Study 
Questionnaire 
 
 
 
 
 
 
 
 
 
 
 
 
 III 
Section 1 
 
Please complete the information below and answer the following 
questions. 
 
 
Name:  
Address:  
Date:  
Are you? Male Female 
 
 
 IV 
  YES NO 
1 Have you been with your current electricity supplier for more than 
one year?  
 
  
2 Have you been with your current gas supplier for more than one 
year?  
 
  
3 Do you have access to your electricity and gas meters? 
 
  
 
If you have answered ‘yes’ to the last two questions, please proceed to section 2 
if you are male or section 3 if you are female. 
 
 V 
Section 2 MALE RESPONDENTS 
 
Here we briefly describe some people. Please read each description and tick the box on each 
row that shows how much each person is or is not like you. 
 
  
How much like you is this person? 
  
Very 
much 
like 
me 
Like 
me 
Somewhat 
like me 
A 
little 
like 
me 
Not 
like 
me 
Not 
like 
me 
at 
all 
1 Thinking up new ideas and being creative 
is important to him. He likes to do things 
in his own original way.  
      
2 It is important to him to be rich. He 
wants to have a lot of money and 
expensive things.  
      
3 He thinks it is important that every 
person in the world should be treated 
equally. He believes everyone should have 
equal opportunities in life.  
      
4 It’s important to him to show his abilities. 
He wants people to admire what he does.        
5 It is important to him to live in secure 
surroundings. He avoids anything that  
might endanger his safety.  
      
6 He likes surprises and is always looking 
for new things to do. He thinks it is 
important to do lots of different things in 
life.  
      
 VI 
7 He believes that people should do what 
they’re told. He thinks people should 
follow rules at all times, even when no 
one is watching.  
      
8 It is important to him to listen to people 
who are different from him. Even when 
he disagrees with them, he still wants to 
understand them.  
      
9 It is important to him to be humble and 
modest. He tries not to draw attention to 
himself.  
      
10 Having a good time is important to him. 
He likes to ‘spoil’ himself.        
11 It is important to him to make his own 
decisions about what he does. He likes to 
be free and not depend on others. 
      
12 It’s very important to him to help the 
people around him. He wants to care for 
their well-being.  
      
13 Being very successful is important to him. 
He hopes people will recognise his  
achievements.  
      
 
  
 VII 
 
  How much like you is this person? 
  
Very 
much 
like 
me 
Like 
me 
Somewhat 
like me 
A 
little 
like 
me 
Not 
like 
me 
Not 
like 
me 
at 
all 
14 It is important to him that the 
government ensures his safety against all 
threats. He wants the state to be strong so 
it can defend its citizens.  
      
15 He looks for adventures and likes to take 
risks. He wants to have an exciting life.        
16 It is important to him always to behave 
properly. He wants to avoid doing 
anything people would say is wrong.  
      
17 It is important to him to get respect from 
others. He wants people to do what he 
says.  
      
18 It is important to him to be loyal to his 
friends. He wants to devote himself to 
people close to him.  
      
19 He strongly believes that people should 
care for nature. Looking after the 
environment is important to him.  
      
20 Tradition is important to him. He tries to 
follow the customs handed down by his 
religion or his family.  
      
 VIII 
21 He seeks every chance he can to have fun. 
It is important to him to do things that 
give him pleasure.  
 
      
 
 
Once you have completed section 2, please move on to section 4 on page 6.
 IX 
Section 3 FEMALE RESPONDENTS 
 
Here we briefly describe some people. Please read each description and tick the box on each 
row that shows how much each person is or is not like you. 
 
 
  How much like you is this person? 
  
Very 
much 
like 
me 
Like 
me 
Some
what 
like 
me 
A 
little 
like 
me 
Not 
like 
me 
Not like 
me at 
all 
1 Thinking up new ideas and being creative 
is important to her. She likes to do things 
in her own original way.  
      
2 It is important to her to be rich. She wants 
to have a lot of money and expensive 
things.  
      
3 She thinks it is important that every person 
in the world should be treated equally. She 
believes everyone should have equal 
opportunities in life.  
      
4 It’s important to her to show her abilities. 
She wants people to admire what she does.        
5 It is important to her to live in secure 
surroundings. She avoids anything that 
might endanger her safety.  
      
6 She likes surprises and is always looking 
for new things to do. She thinks it is 
important to do lots of different things in 
life. 
      
 X 
7 She believes that people should do what 
they’re told. She thinks people should 
follow rules at all times, even when no one 
is watching.  
      
8 It is important to her to listen to people 
who are different from her. Even when she 
disagrees with them, she still wants to 
understand them.  
      
9 It is important to her to be humble and 
modest. She tries not to draw attention to 
herself.  
      
10 Having a good time is important to her. 
She likes to ‘spoil’ herself.        
11 It is important to her to make her own 
decisions about what she does. She likes to 
be free and not depend on others. 
      
12 It’s very important to her to help the 
people around her. She wants to care for 
their well-being.  
      
13 Being very successful is important to her. 
She hopes people will recognise her 
achievements.  
      
14 It is important to her that the government 
ensures her safety against all threats. She 
wants the state to be strong so it can defend 
its citizens.    
      
15 She looks for adventures and likes to take 
risks. She wants to have an exciting life.          
 XI 
16 It is important to her always to behave 
properly. She wants to avoid doing 
anything people would say is wrong.  
      
17 It is important to her to get respect from 
others. She wants people to do what she 
says.    
      
18 It is important to her to be loyal to her 
friends. She wants to devote herself to 
people close to her. 
      
19 She strongly believes that people should 
care for nature. Looking after the 
environment is important to her. 
      
20 Tradition is important to her. She tries to 
follow the customs handed down by her 
religion or her family.   
      
21 She seeks every chance she can to have fun. 
It is important to her to do things that give 
her pleasure.  
 
      
        
 
 
Once you have completed section 3, please move on to section 4 on the next page.
 XII 
Section 4 
 
  Strongly 
Agree 
Mildly 
Agree 
Unsure 
Mildly 
Disagree 
Strongly 
Disagree 
1 We are 
approaching the 
limit of the number 
of people the earth 
can support 
     
2 Humans have the 
right to modify the 
natural 
environment to suit 
their needs 
     
3 When humans 
interfere with 
nature, it often 
produces disastrous 
consequences 
     
4 Human ingenuity 
will insure that we 
do not make the 
earth unliveable 
     
5 Humans are 
severely abusing 
the environment 
     
6 The earth has 
plenty of natural 
resources if we just 
learn how to 
develop them 
     
 XIII 
7 Plants and animals 
have as much right 
as humans to exist 
     
8 The balance of 
nature is strong 
enough to cope 
with the impacts of 
modern industrial 
nations 
     
9 Despite our special 
abilities, humans 
are still subject to 
the laws of nature 
     
10 The so-called 
‘ecological crisis’ 
facing humankind 
has been greatly 
exaggerated 
     
       
  Strongly 
Agree 
Mildly 
Agree 
Unsure 
Mildly 
Disagree 
Strongly 
Disagree 
11 The earth is like a 
spaceship with very 
limited room and 
resources 
     
12 Humans were 
meant to rule over 
the rest of nature 
     
13 The balance of 
nature is very 
delicate and easily 
upset 
     
 XIV 
14 Humans will 
eventually learn 
enough about how 
nature works to be 
able to control it 
     
15 If things continue 
on their present 
course, we will 
soon experience a 
major ecological 
catastrophe 
     
 
 
 
 
THANK YOU VERY MUCH FOR TAKING THE TIME TO COMPLETE 
THIS QUESTIONNAIRE.  
 
This questionnaire will be collected at the first carbon footprint by 
the researcher. 
 
 XV 
A2 – Interview 1 Protocol Sheet 
 
Energy Reduction Study 
 
Interview to take roughly 1 hour 
 
Part 1  
(Setting out the aim and the process) 
- The aim of this is to get you as a household to agree a reduction target (or to set you 
a reduction target). So I will show you the results of your carbon footprint and we will 
discuss the results. I will ask you some questions at various points, building up to 
setting the household reduction target. 
 
Q1 – Since my last visit: 
-Have you thought about what the size of your carbon footprint might be? 
-Have you already discussed or had any thoughts between you about what 
your target might be? 
-Have you had any thoughts of how you could reduce your energy use? 
-Go round the individuals in the room to make sure everyone feels 
included. 
 
-Now we will look at your carbon footprint. 
-If you have any questions as we go through, please ask. 
-Show participant their carbon footprint results and explain the results to 
them. 
  -Compare with the National Average carbon footprint. 
 
Part 2 
Q1) What are your first reactions to your carbon footprint? 
Q2) Having seen your carbon footprint, how much do you think you should reduce 
your energy consumption by? 
 -Go round the individuals in the room to make sure everyone feels included
 and able to speak. 
 XVI 
 -In percentage terms. 
 
(At this point I would hope the interview would develop with the participants starting 
to introduce their own topics, which I would then follow and explore. The questions 
set out below are to act as a reminder of the key topics to cover and as prompts for 
those that struggle with the opening questions.) 
 
Q3) Where do you feel you could make energy savings? 
 -Is it possible for you to make these changes? 
Q4) Where do you think you can’t make energy savings on your energy consumption? 
 -Why is that? 
Q5) Do you feel a responsibility to reduce your emissions? 
-Why do you feel a responsibility? 
-Who/what do you feel a responsibility to? 
 -Responsibility to the planet 
 -Responsibility to your children/grandchildren/relatives (Intergenerational) 
 -Responsibility to others around the world (International) 
 -If No, Why do you not feel a responsibility? 
Q6) How difficult do you think it is for you to make changes compared to others? 
Q7) Are there any other issues/points anyone would like to introduce or make? 
Q8) What reduction target will you set for your household? 
 -What are your reasons for that number? 
Q9) All things considered, do you think your target is a fair target? 
 -Why or Why not? 
  -If target viewed as not fair  
-Would you like to alter your target? 
 
Q10) Do you think it would be a fair target for others in society? 
 XVII 
A3 – Interview 2 Protocol Sheet 
 
Energy Reduction Study 
 
Interview length – Approximately 1 hour 
 
Part 1 
(Setting out the interview and breaking the ice) 
 
Q1) – How have you found trying to reduce your energy consumption?  
Q1.1 – What have you done to reduce your energy consumption? 
Q2) – Have there been any surprises while trying to reduce your energy consumption? 
Q2.1 – What have you not been able to do that you would have liked to? 
Q2.2 – Why were you not able to take those actions? 
 
(Remind the participants of their reduction target) 
Q3) – Do you think you have reached your reduction target? 
 
Part 2  
(Show participants their carbon footprints and highlight their performance relative to 
their target. Also explain how the data has been processed, e.g. accounting for degree 
days.) 
 
Q4) – What are your initial reactions to the carbon footprint results? 
 
Q5) – What do you think contributed to you achieving/not achieving your reduction 
target? 
 
Q6) – Do you still feel the target you set/were set was a fair target? 
Q6.1 – Why or why not? 
Q7) – Did setting your own target affect you? 
 (Or) Did being set a target affect you? 
 
 XVIII 
Part 3 
(This section aims to explore households’ perceptions of fairness directly drawing on 
their experiences of energy reduction.) 
 
Q8) – What do you feel it is fair for you to do (in terms of energy reduction) as a 
household? 
Q8.1 – Does that apply to everyone in society? 
 Q8.2 – What about those who emit higher or lower levels of emissions? 
Q9) – How do you think energy reductions could be achieved nationally? 
 Q9.1 – Could it be achieved through taxation? 
Q9.2 – Could it be achieved through rationing? 
Q10) – What would make those mechanisms fair from your point of view? 
PI – Hypothecation – Distribution  
- Knowledge of what needs to be achieved – Role of government  
- Incentives 
(Issues already mentioned by households in Int’-1) 
Q11) – If those mechanisms were implemented, would you be accepting of the 
measures? 
 Q11.1 – How would future generations feel about these mechanisms? 
QF) – Do you have anything you would like to add that you feel we haven’t covered 
or anything you would like to ask? 
 XIX 
A4 – Welcome letter sent to participants 
 
 
 
 
 
 
 
 
 
 
 
 
 Christopher Kukla 
Researcher 
RESOLVE 
(Research on Lifestyles, Values and Environment) 
Centre for Environmental Strategy (D3) 
University of Surrey 
Guildford, Surrey 
GU2 7XH 
Tel: +44 (0) 1483 680559 
Fax: +44 (0) 1483 686671 
Email: c.kukla@surrey.ac.uk 
RESOLVE Email: resolve@surrey.ac.uk 
RESOLVE Website: www.surrey.ac.uk/resolve 
          
Dear Household, 
  Welcome to the Energy study run by the University of Surrey. This 
study will consist of several parts: a questionnaire, two household carbon footprints 
and two interviews. Full details are shown on the sheet titled ‘Information for 
participants’.  
 
The first step in the study is to complete the questionnaire. Included in this pack are 
questionnaires for everyone over the age of 18 in the household to complete. It is a 
short tick-box questionnaire. I will collect the completed questionnaires on my first 
visit to your household.  
 
The next step will be for me to visit you and conduct the first carbon footprint of the 
household. This will take around 1 hour. I will be in contact with you shortly by 
phone to organise a convenient time to conduct the first carbon footprint. The page 
titled ‘What do you need for the carbon footprint?’ shows a list of the documents and 
information that it would be useful to have to hand for the carbon footprint and will 
speed up the process. 
 
 XX 
If you have any questions or concerns, please contact me on the above details. Many 
thanks for your time, and I look forward to meeting you soon. 
 
Kind Regards 
Christopher Kukla 
Researcher 
RESOLVE 
(Research on Lifestyles, Values and Environment) 
 XXI 
A5 – Instructions sent to participants for the first face-to-face 
meeting 
 
 
 
 
What do you need for the carbon footprint? 
 
The carbon footprint should take around 1 hour. In order to make sure it takes as little 
time as possible, it would help to have the following documents and information to 
hand. 
 
• Gas bills for the last two years 
• Electricity bills for the last two years 
• A note of train journeys made  
• MOT certificate for cars owned by the household 
• A note of any journeys made by: 
§ Ferry or Eurostar 
§ Aeroplane  
§ Train 
Over the last two years: 2008–2010. 
 
Do not worry if your utility bill records are incomplete as we can obtain this 
information through the energy companies through a method to suit you. 
 
I hope this is helpful and I look forward to seeing you for the carbon footprint. 
 
 
 
 
 
 
 XXII 
A6 – Right of Authority form 
 
Right of Authority 
 
 
Account Holder 
Name:………………………………. 
Address:……………………………. 
……………………………………… 
……………………………………… 
Postcode:…………………………… 
Utility company:…………………… 
……………………………………… 
Utilities Provided:…………………. 
……………………………………… 
Account Numbers:………………… 
……………………………………….. 
………………………………… 
Holders of Authority 
 Names: Prof Tim Jackson  
  (RESOLVE Director) 
 Christopher Kukla  
(Researcher RESOLVE) 
Company: RESOLVE 
Address: RESOLVE 
Centre for Environmental Strategy (D3) 
University of Surrey 
 Guildford 
 Surrey 
 GU2 7XH
 
Date:           
      
To whom it may concern, 
 
I …………………………………………….(Account Holder) give Prof Tim Jackson & 
Christopher Kukla (Holders of Authority) permission and ‘Right of Authority’ to 
discuss my account, account number ………………………………………. . Please 
provide the holders of authority upon request with details of my account limited to 
annual consumption data for the utility/ies you provide me with, and the price 
structure/tariff applied to the account, from the point of opening of the account, to the 
…………………………………….(Insert Date), with ………………………(Utility 
company). 
 
Printed Name:…………………………………………….. 
 
Signed:…………………………………………………….   
 
 XXIII 
A7 – Receipts used to record the transfer of money to the 
participants 
 
 XXIV 
A8 – Participant continuation form 
 
 
 
 
 
 
 
Research Participant Continuation Form 
 
Name:  
Address:  
 
Telephone:_ ______________________________ 
Mobile:__________________________________ 
Email: _________________________________ 
 
I agree that members of RESOLVE and associated research departments may contact 
me in the future using the above contact details for the purposes of participating in 
further research projects. This is on the basis of an invitation to participate and I 
reserve the right to choose not to participate. 
 
 
Date:_____________ Participant Signature:_________________________________ 
 
Date:_____________ Researcher Signature:_________________________________ 
 
 
 
 
 
 
 
 XXV 
A9 – Summary of participant descriptions and information 
 XXX 
Appendix B: Screenshots of CHAT’s user-interface and the 
CO2 emissions factors used 
  
 XXXI 
B1 – CHAT Screenshots 
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 XXXIV 
B2 – Conversion Factors 
 
Electricity 
 
Year kgCO2/kWh 
2000 0.52368 
2001 0.54110 
2002 0.52306 
2003 0.53859 
2004 0.53945 
2005 0.52665 
2006 0.55502 
2007 0.54303 
2008 0.53414 
2009 0.49074 
2010 0.01 
2011 0.01 
 
 
Data taken from the 2009 and 2010 edition of Guidelines to Defra/DECC’s GHG 
Conversion Factors for Company Reporting. 
 
1) Data for 2010 and 2011 was calculated using a 5-year rolling average as 
official statistics were not released for these years at the time of use. Data for 
2010 and 2011 is now available in the 2013 edition of Government GHG 
Conversion Factors: Methodology Paper for Emissions Factors. 
 
 
Gas 
 
Gas Type kgCO2/kWh 
Natural Gas 0.184 
 
 XXXV 
 
Vehicles 
 
Specific emissions values for vehicle makes and models are available to CHAT via 
the VOSA database. Additional values were made available to CHAT to provide data 
for any vehicles not available through the database. Average values were added for 
cars, motorbikes and vans. 
 
Petrol Car 
Engine Size 
kgCO2/Km 
Small <1.4l 0.181 
Medium 1.4–2.0l 0.214 
Large >2.0l 0.296 
 
Data taken from (Defra, 2008b) 
 
 
Diesel Car 
Engine Size 
kgCO2/Km 
Small <1.4l 0.151 
Medium 1.4–2.0l 0.188 
Large >2.0l 0.258 
 
Data taken from (Defra 2008b) 
 
 
Van 
Engine Size 
kgCO2/Km 
Petrol van up to 1.25 tonne 0.22439 
Diesel van (Class I), up to 1.305 tonnes  0.16086 
Diesel van (Class II), 1.305 to 1.74 
tonnes 
0.22492 
 
 XXXVI 
Data taken from (Defra, 2009a) 
 
Motorbike 
Engine Size 
gCO2/Km 
<125cc 73 
125–500cc 94 
>500cc 129 
 
Data taken from (Defra, 2008a) 
 
Train 
 
Train Type gCO2/Km 
Electric 60.2 
Diesel  - 
 
Data taken from (AEA, 2008) 
 
Ferry 
 
Ferry Type gCO2/Km 
RoPax (Passenger ferry) 115.2 
 
Data taken from (AEA, 2008) 
 
Aviation 
 
Flight Type kgCO2/Km 
Domestic 1.85 
Short-haul 1.32 
Long-haul 0.60 
 
Data taken from (AEA, 2008) 
 XXXVII 
Appendix C: Example transcript from interview 2 
 
  
 XXXVIII 
CK:  So how have things been? 
DS:  Very good thank you, we’ve been well.  Yes. 
CK:  And what about energy wise? 
CS:  I actually don’t know, do you know? 
LS:  You’ve been turning your computer off haven’t you… 
CS:  As far as actual readings are concerned I don’t know, but yes we have been 
making a concerted effort to er switch the computers off at night, and turning 
lights off when we leave rooms and getting the kids to switch the telly off when 
they leave the room.  Em, and…different car so yeah. 
CK:  So a few things there. 
LS:  Yes. 
CS:  Yeah. 
CK:  You’ve been doing this for a number of months now,  
LS:  Humm. 
CK:  So you’ve been attempting energy reduction and I imposed a target upon you a 
reduction target of ten percent…. 
LS:  Yeah. 
CS:  humm. 
CK:  How have you found trying to go about that? 
LS:  It’s just really difficult to know if you have cause we weren’t even aware before 
of how much we were using or what equated to what or, so I don’t know I 
haven’t noticed myself struggling to do it so I don’t know if that means I haven’t 
done very well? 
CS: (Laugh) yeah em, I don’t know I, we do, we have been quit good at switching the 
lights off when we’ve, apart from the toilet… 
ALL: (Laugh) -Toilet light left on- 
CS:  Em, obviously the heating hasn’t been on, so the under-floor heating in here 
hasn’t been on for the last few months so that’s gonna have an effect on it.  I 
could of done better at switching the computer off but I… 
LS:  You started out…. 
CS:  I have, I… 
LS:  After Chris came doing it every night didn’t you. 
CS: I have been switching it off more than it’s been off cause the boys, sometimes 
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sneak in there, switch it on, have a quick twenty minuets and then leave it, and 
then it kind of goes onto standby. I then walk by and see that the screens off and 
yeah fine it’s off since I switched it off earlier.  You get there in the morning, go 
to switch it on and it’s, it kind of sparks up.  So it’s like great it’s been on all 
night, cause I hadn’t noticed, but it has generally been better. 
CK:  So the kids have been interesting? 
CS:  Yes, the kids are always a battle, yeah… 
LS:  And they also you know they wouldn’t go to sleep with all the lights off, so they 
have to have a light on… 
CS:  A landing light. 
CK:  Ok. 
CS:  Yeah, and yeah Jake if he goes for a wee in the middle of the night, he’ll switch 
the light on and leave it on so, there’s 4 switch lights on in the bathroom for a 
good chunk of the night, but there’s nothing we can do about that cause we’re 
asleep, and we can’t get him to not do it.  So em yeah. 
CK:  You mentioned that you weren’t sure what equated to what at the beginning… 
LS:  Humm. 
CK:  have you gained an idea of that over the last few months? 
LS:  I think well we were surprised at the car and the plane. 
CS:  Humm, yeah, and I think that I wouldn’t know how much were saving by 
switching lights off or whatever, but it’s kinda in the back of our heads now that 
we should be doing it. 
CK:  Ok. 
CS:  So equating that to actual figures, don’t know, but the fact that we should be 
doing it is kind of, that seed is defiantly sown. 
LS:  Yeah. 
CK:  Where has the motivation come from do you think?...When you say “We should 
be doing it?” 
CS:  Not specific, not so much financial em but more just seeing that chart… 
LS:  That we were masses above average… 
CS:  Yeah. 
CK:  Ok, and did the charts give you a perspective on your… 
CS:  It’s, I’ve thought about it a lot more, em yeah it’s just it’s there in the back of 
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your mind now that yeah you should, should we be switching that off, or… 
LS:  Humm. 
CS:  Which, I don’t think we were blaze about it before but it makes you think abut it 
a little bit more now.  Whether it will show up in the stats I don’t know but 
(laugh). 
CK:  We’ll come to that.  You mentioned a few things that you’ve done there, is there 
anything else that you’ve been doing? 
LS:  What like, what sort of things? 
CK:  Well anything that you’ve consciously done to say “Oh that might save a bit of 
energy, lets do that”. 
CS:  We’ve had somebody round to give us a quote for solar panels on the roof, and 
we, I think he can fit 26 panels up there. 
CK:  Is this panels for electricity? 
CS:  Yes, so were considering doing that, 23 grand to do it so (laugh) em. 
LS:  And you re-coup it don’t you.   
CS:  Yeah you do yeah.  So yeah that’s a possibility. 
CK:  What motivated you to get that quote? 
CS:  Em it’s something that had been on my mind to look into, um just haring about it 
on the radio and sort of the free installations didn’t, I didn’t I always though that 
sounded a bit dodgy, that there must be a catch.  You don’t get anything for 
free, but then an electrician friend of mine start has recently started installing 
them so we thought we’d get him round to give us a quote and see what he can 
do. 
CK:  Has there been anything that you have thought of that you would like to do but 
haven’t been able to? 
CS:  Oh, we’d like to change the windows in the house so the heating didn’t flood out. 
LS:  And I would like to not drive as much, but that’s difficult with the work that I do. 
CK:  It’s part of the job? 
LS:  Yes, it’s part of the job, yeah but it does, it’s really, it’s not really a well thought 
out route.  You know just the way that, sometimes you get given an appointment 
in Hastings and then one in Chichester in the same day, and the next day your in 
Chichester again.  So you think well why couldn’t two have been in Chichester 
on one day, do you know what I mean.  And that’s just obviously your duty 
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teams, so you have to go where your needed but that sometimes does feel like, 
this isn’t on.  I’m one person in a car and there’s like 10 of us all doing the same 
thing around Sussex just driving loads. 
CK:  So better planning and coordination? 
LS:  Yeah, possibly but I don’t know whether, in some instances but not in all of 
them. 
CK:  And is that something that you have any control or say in at all? 
LS:  Well it depends if I’m on duty n, cause I have to go where the emergency 
situation is, but if I’m not and it’s just like a normal day I can plan my diary.  
But then, this , you get the old people saying “oh I can’t see you, I can only see 
you at this time” and you wanna engage with them so you do that as well.  So 
you can but within limitations.   
CK: Yes.  Ok so the target the ten percent target… 
CS:  And you’ve raised ten percent (laugh). 
CK:  Do you think you’ve reached that target? 
CS:  I’ve no idea, I’ve absolutely no idea.   
LS:  Don’t know.  No. 
CK:  A best guess? 
CS:  No idea,…I’ve got no grounds it would just be a guess cause I’ve got no… 
LS:  I would say we had cause we’ve changed the car. 
CS:  Right, Humm and we haven’t been on holiday. 
LS:  That’s accounted for I think. 
CS:  Is it right. 
LS:  And you’ve not been driving a truck, cause of the break lights. 
CS:  Humm that’s true. 
CK:  Ok shall we have a look? 
CS:  Go on. 
LS:  You’ve got a lot of power with it all on the computer in front of you, knowing 
the answers. 
CK: Ok, a couple of charts to show you along the same lines as we saw before, we’ll 
start off with some bar charts.  So if we grab the first one up here.  There you are.  
So years are along the bottom, tonnes of CO2 up the side… 
CS:  Yep. 
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CK:  The national average is on the right and the participation year, 2010-2011 is to 
the left of it. The red dot, with the line across, that’s the reduction target that 
you were aiming for. 
LS:  Oh ok. 
CK:  So you can see how you’ve done relatively to that. 
CS:  Slightly better than… 
LS:  Humm. 
CS:  Ok that’s cool.   
CK:  What’s your reaction to that? 
CS:  Quit surprised actually.  Yeah.   
LS:  Well I think, I’m thinking about the car.  I know everyone was saying the Land 
Rover was a really bad car to drive.  So in some ways I think it could have been 
more cause that’s such an awful car. 
CS:  And then we’ve done, and we’ve been doing all the other things so maybe it 
should have been more give that. 
CK: Well this chart includes flights, which you had been on in previous years. 
LS:  We’ve been to St Lucia, didn’t we. 
CS:  Oh of course. 
LS:  So that’s gonna have spiked it for this year. 
CS:  That’s true, that’s true cause that’s sort of a longer 
LS:  It’s a one off for our --- anniversary.   
CS:  And that’s a longer flight than Turkey so.  Oh ok right so if it weren’t for that it 
would be a lot better cause that was a big chunk wasn’t it the flights. 
CK:  Well shall we have a look? 
CS:  Ok. (Laugh) 
CK:  So if we take you flights off,… 
CS:  Ok. 
LS:  Is that everybody’s flights taken off? 
CK:  Absolutely, every years flights taken off and for the national average.   
LS:  So we’re so much better without the flights aren’t we. 
CS:  That’s cool. 
LS:  Compared to the average.   
CS:  That’s cool yeah. 
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LS:  When you think about the house that we live in as well. 
CS:  Actually that’s true. Yeah. 
CK:  If you look at it your around 9 tonnes for 2010-2011, you look at the previous 
year and your up at 15, and it was 17 including the flights. So it highlights the 
difference that the flights introduce but also… 
CS:  That’s surprising though. 
CK:  …compared to the previous years with the flights taken off, your doing a lot 
better. 
LS:  Yeah. 
CS:  And considering that it’s, it’s a bad house for leakage as it were and I work from 
home I mean potentially I have two computers on all day, that are quit thirsty 
then I don’t think that’s so bad against the national average.  Well that’s cool. 
CK:  Happy with that. 
LS:  Humm. 
CS:  Yeah. 
CK:  I’d like to show you as we did before how your total emissions are broke down 
so of the 9 tonnes how much is due to electricity how much to gas and so on. 
LS: Humm. 
CK:  So here you are.  Green is electricity, red is gas… 
CS:  Right, god.  
CK:  Blue is car. 
CS:  Wow that’s come down a bit, loads hasn’t it.  That was huge, it was a big chunk 
wasn’t it. 
LS:  Yeah. 
CK:  Flights in orange, a large section there, as you said a long flight.  
LS:  It was two it was Turkey as a family holiday and, which would have if we’re sort 
of on track and lucky enough to get away we would have that.  But the other 
one was we wouldn’t have done that was really a treat. 
CK:  Ok. 
CS:  Yeah. 
CK:  The yellow is a portion of your embodied emissions, so emissions involved in 
the goods and services that you consume… 
CS:  Right. 
 XLIV 
CK:  Not quit all in this case this is the section responsible for providing you with gas.  
So you burn gas on site but it takes energy to pump it down the mains to your 
doorstep. 
CS:  Right ok. 
CK:  And the turquoise one is your savings relative to last year. 
LS:  Oh, humm. 
CS:  Cool. 
CK:  So 13 percent and you were aiming for ten percent.   
CS:  Cool, no that’s good. Good excellent. 
LS:  That’s good for your research.   
CK:  Does that feel, how does that equate with all the efforts you’ve made? 
LS:  Yeah, it does. 
CS:  Yeah I reckon so yeah. I mean we were… 
LS:  Are you finding that across the board that it does go down. 
CK:  It’s a bit of a mix really, those that have gone up tend to go up by between 5 -10 
per cent. Those that have gone down seem to go down by either 5 or 10 per 
cent, or very close to. 
CS:  Or close to, yeah. 
CK:  Quit why that is I’m not sure yet.   
CS:  Yeah, it’s quit mad about the car.  We were kind of helped along that road, cause 
it was written off so we were kind of forced into getting a new one. 
LS:  But we did think about what we’d like to get didn’t we cause we did have a 
choice. 
CS:  Yes. 
CK:  Did you consider emissions? 
LS:  Yeah, yeah… 
CS:  Yeah, I mean new ended up getting an automatic which isn’t obviously as good 
as em a manual for emissions but cause of  -------- issues there that had to be a 
consideration also.   
LS:  Yeah. 
CS:  God, just two flights,…and it’s that much.  I’ve got a friend who’s em in a job 
where he’s flying between Russia and Europe two, sometimes three times a 
week at the moment, so I’m just thinking my god (laugh); what his figures, his 
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footprint look like that’s ridiculous.  I mean it’s shocking I find it shocking that 
it’s that much em I’m surprised that campaigners haven’t you know spread this 
bit of info through adverts or through the media because if you going to get 
someone’s attention about CO2 emissions then that’s just nuts.  
CK:  We’ll come back to the flights in a little while, but I wanted to ask you now that 
you’ve seen the results I wanted to ask you about the target. 
CS:  Ok. 
CK:  When I set it, we discussed whether it was fair or not, do you still think that it’s 
a fair target, based on your experience? 
CS:  Well…if everyone was tasked, if everyone on the planet was tasked to reduce 
their emissions by 10 percent that would make a massive difference so yeah I 
think it’s fair enough… 
LS:  Yeah…It’s a realistic target isn’t it… 
CS:  Yeah. 
LS:  You might have ideal targets but it, they wouldn’t work.  People would just get 
frustrated and give up.  
CS:  Give up… 
LS: Yeah I think they would, em it feels realistic for people. 
CK:  So is it the fact that it was realistic an important factor for yourselves? 
LS:  Well yeah, cause otherwise you wouldn’t feel that you were heard.  If someone 
said “right well your going to have to cut that back 50 per cent”, well that’s 
ridiculous cause I can’t do that.  And you being an environmental person might 
say well you can because you can do this, this and this, but actually there’s that 
balance like I talked about holidays and happiness and mental health and this 
stuff it is, it is all a balance and I think if that’s…. 
CS:  At the end of the day we’re all stupidly busy and, yeah it’s… 
LS:  And you start at ten percent and you get people on board and then you can creep 
it up.  Over-time. 
CS:  Or get used to it, to having to live with that 10 percent reduction and then look to 
do ten percent of that. 
LS:  Yes exactly...humm. 
CK: Did, the target was imposed upon you, did that affect you and your engagement 
with energy reduction in any way? 
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CS: Em, well yeah, cause we probably wouldn’t of considered it had you not of been, 
had you not of been coming round, we probably would of just muddled along like 
we normally do.  
LS: And we knew you were going you were coming back as well.  I think that, that 
just kind of keeps your motivation up doesn’t it.   
CS:  Yeah. 
CK:  So knowing you would see how you’ve done? 
CS:  Yeah… 
LS:  Yeah it was, as I say it keeps you thinking. 
CK: You mentioned the target was fair cause it was realistic, are their any other 
factors which make it fair to yourselves? 
CS:  Em…not sure… 
LS:  Well we were over as well. 
CK:  Yes. 
LS:  So I suppose asking us to reduce cause we were masses above the average 
CS:  Yeah , yeah. 
CK:  Ok. 
…… 
CK:  So if we come back to the flights, it’s fair to say that you were surprised at the 
impact that they can have.   
CS:  Yeah. 
CK:  Thinking beyond just your household, how do you think we can achieve energy 
reductions nationally.  Given the impact that flights have is there a case for 
treating them differently? 
CS: Totally.  I think it’s absolutely ridiculous.  Sorry, I, I’ve just got a bee in my 
bonnet, I just think it’s ridiculous the cheap airlines em subsidies um I’m sure it 
boosts parts of the economy but, a 35 pound flight down to Nice.  That’s like it’s 
ridiculous, absolutely ridiculous.  Em, and I, I don’t understand why there’s so 
much subsidy put into the airlines you know when it should, they should be 
thinking about improving the train system and what have you.  Which I presume, 
I don’t know, but I presume is a lot greener and a lot less emissions. 
CK:  So how, what would be an acceptable way for yourselves to reduce air travel? 
CS:  What as a country? 
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CK:  Yes. 
CS: Em, I think if er it’s just become a norm now you hop on a plane and I mean 
people commute back from Spain and what have you and it’s just accepted that 
it’s then norm.  But if that’s taken away people would just get their heads around 
it pretty quickly that they had to re-adjust how they do things like they did a few 
years ago.  It’s, I don’t think it would be a massive issue, it shouldn’t be a 
massive issue.   
CK:  How would you restrict air travel? 
CS:  Umm, by taking away the subsidies that the airlines get, in which case prices of 
flights go up and people go “oh sod it I’m not spending 400 quid to get down to 
get down to Barcelona for the weekend I’ll get on the train and go to London”  I 
guess.   
CK:  I’ll just bring in your point about mental health… 
LS:  Humm. 
CK:  There are always winners and losers with price… 
CS:  Right 
CK:  Do you think price would be a fair way of doing it? 
LS:  An alternative method of getting there? 
CK:  No, an alternative to pricing people out. 
LS:  Yeah, yeah ,yeah.  Well can you do, em a number… 
CS:  A personal… 
LS:  is it would it work though cause people would be in business 
CS:  footprint allowance… 
LS:  Yeah… 
CS: That you had a up to a certain tonnage per year and then if you went above that, 
and it was a personal choice to go above that because you’d taken 15 flights… 
LS:  Yeah and then… 
CS: Within the year and then you have a tax to pay on that or a link to your income 
tax somehow? 
LS:  And the businesses could pay that couldn’t they so. 
CS:  Yeah. 
CK: Business is a hard one, but would that be an acceptable way of doing it for your 
selves, is that something that you could accept? 
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LS:  I guess it depends on what the restrictions were? If it meant that we could only 
go away once every five years, then I’d be a bit, slightly worried about that, em 
but if it meant we could have a holiday a year then… 
CS:  Yeah. 
LS: That would be, I don’t think it would affect that many people cause I don’t think 
that many people do have more than a holiday a year. 
CS:  I think a lot of people do. 
LS:  Do you? 
CS:  Yep. 
LS:  Maybe they do.  Humm. 
CK:  So if you had a carbon tonnage limit as you said… 
CS:  Yes. 
CK:  and you could go on a holiday a year, do you think that would, could you use a 
system like that?..... Would you want to be able to save your tonnage up, so if 
you didn’t do it one year you could do it he next? 
CS:  I could see…yeah. 
LS: Yeah cause otherwise it’s not fair is it.  Cause some people might have a 
bereavement or… 
CS:  But hen when you sort of start opening up… 
LS:  Yeah but… 
CS:  Different rules and what have you… 
LS:  It’s not different rules is it, you just have your allowance carried over, you could, 
you can’t carry for, for ten years, but you could carry things like if you carry over 
your annual leave at work and stuff but not forever. 
CS: But then would people start buying and selling their allowance so then it 
becomes. 
LS:  Well they shouldn’t be allowed to do that.   
CS:  Ok. 
CK:  Would buying and selling be a step too far in your eyes? 
LS:  Yeah… well it would just be eligible to corruption wouldn’t it. 
CK:  Ok. 
LS:  Em…humm. 
CK: You mentioned that it needs to be fair um, is it important from your perspective 
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that any system can be perceived as a fair system? 
LS:  Yeah. 
CK:  What does fairness look like? 
LS:  Everybody being as far as possible having equal access. 
CS:  No matter how much money they can throw at it. 
LS:  By having equal access. 
CS:  Humm. 
CK: So flights are interesting because of their impact.  Do you think a similar 
scenario could work with things like electricity and gas and petrol?...Or any one 
of those three? 
CS: Em no…I think if everybody lied in the same type of house, em and had similar 
kinds of lifestyle and, but I think it would be un-fair and fairly impossible to 
impose something like that on a nation where everyone’s houses are so different 
and consume so, so you know different amounts you know wastage in this house 
is wouldn’t be fair to compare it to a brand new eco-house… 
LS: You could probably do it on like a poll tax system, which obviously has various 
problems in it.   
CS:  Humm. 
LS: But what you get into there is um human rights don’t you, cause if someone runs 
out of their electricity, through foolishness, is it actually right that they are then 
and their children… 
CS:  Denied… 
LS:  …denied electricity.  In terms of human rights I don’t think it would work.   
CK: Humm…..I’ll just float a point in relation to that, I think I’m right in saying the 
utility companies can not turn off your water supply, but they an turn off you 
electricity and gas supply.  So in many ways that possibility already exists? 
LS:  But do they do that if you’ve got babies and things? 
CK:  I don’t know, I’m just being the devil’s advocate… 
LS:  Humm. 
CS:  Yeah. 
CK: …hypothetically they are with their rights to, whether they do or not I don’t 
know. 
LS:  Humm. 
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CS: Maybe not such a difference then….I guess if you had a limit to the amount that 
you could consume it would be difficult that, to er to spread it through out the 
year, and there would be a lot of people that would come unstuck near the end of 
the year.   
CK:  Humm…Would it be a hard thing for people to manage on a day to day basis. 
CS: Because of the changing seasons yeah.  And the need for more energy at certain 
time of the year. 
LS: And you know people change, changing circumstances as well.  You know it 
would just be impossible really, for the government to police it and work out 
who’s entitled to what, cause if you got made redundant and your at home or you 
had another baby or… 
CS:  Or friends coming to stay for a week, you’d be… 
LS:  Yeah, exactly it would, I just think it would have massive implications on society 
humm, I just don’t know how it can be made fair really.  It’s a lovely, in principle 
yeah I can see what your saying… 
CS: Yeah. 
LS: …it’s just whether people would understand the system  as well and old people, 
and on their own  how are they going to get that?  How are they going to 
understand and limit their… 
CS: Yeah, in this post-modernist society and the big high-rise blocks that they were 
planning for us, you know so it could all be regulated and the heating could all 
come on at the same time etc, but it’s just not reality so.  
CK: So it’s possibly acceptable or flights but not really practical for the domestic 
setting. 
LS:  Humm. 
CS:  Yeah. 
CK: So with that in mind, what do you do with the domestic setting?  What do you 
need as a household to help you reduce further? 
CS:  Us personally or…? 
LS: Oh, ah well what about a little gauge somewhere I suppose would be good 
wouldn’t it.  I don’t know how this would work, but, in terms of the physics 
behind it…. 
CS: Well they do it, like EON do I don’t know how it works but they did a thing a 
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little while ago about em a machine which gauges how much electricity you 
use… 
LS:  Yes but not only how much you use but how much is, cause obviously you can 
read your meter reading, but it’s meaningless… 
CS:  Yeah. 
LS:  Isn’t it.  You don’t actually know if it’s too much, if it’s environmentally friendly 
or what, but if you could have like something like you know a gauge where you 
know if you were consuming too much, you know like a red light would come 
on… 
CS:  Right. 
LS:  I know some people wouldn’t care but if people did… 
CS:  Humm. 
LS: They could go, oh look you know and then they could get back on track and you 
could see your dial goes more towards the green… 
CS:  That’s a good idea.   
LS:  ..side, it’s probably impossible to do. 
CS:  No, I’d imagine that if you set out, I could imagine it wouldn’t be too difficult, it 
shouldn’t be too difficult to have just a little screen on the wall.  Are they in 
existence? 
CK: I’m not sure if there are any exactly as your describing there, but there are energy 
monitors and smart meters, which are designed to show you how much you are 
consuming. 
LS: Patent it. 
CS: Right, yeah we’ll get a patent on that. 
ALL:  (Laugh) 
CS:  Cause I mean it would just…em It would be a fairly simple piece of electronics 
connected to the circuit board and it would just be a screen that literally, it could 
just show you, yeah your going above, yeah your going below… 
LS:  Humm. 
CS: A sort of average of how much per day you know.  You could have someone like 
yourself do an interview you know, from those charts I’m sure we could it would 
be fairly easy for you to work out from those charts, from the data… 
LS: Right.   
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CS: …that you’ve got on us, what would be an acceptable, daily amount that we 
should be consuming at different points of the year, to take into consideration 
temperatures and what have you.   
CK:  Yes. 
CS:  That’s a dam good idea.  Get that on Dragons Den. 
ALL:  (Laugh) 
CK:  What else would help?...How much is it fair to ask the household to do on their 
own? …at what point do you need help from an external source? 
LS: Well that’s, that’s what I mean, I think you do because you forget, and I think if, 
if anything that can be devised to remind you cause your so wrapped up in 
yourself and your job and everything, that then I think those kind of things would 
keep people on track.  You know it’s just things like the recycling and stuff, if 
you have people come and collect your recycling you do it, if you don’t you kind 
of do it on some weeks and on some weeks you don’t cause no one’s going to 
come a pick it up and you haven’t got the time, but the easier people make it, it’s 
common sense really isn’t it.   
CS:  Humm. 
LS:  I think yeah, it wouldn’t people wouldn’t just do it off their own backs I don’t 
think. 
CS:  Your on form tonight. 
LS:  Thank you, I haven’t had any wine yet. 
CK: So you mentioned the meters and that rationing wouldn’t really work in a 
domestic setting, what other forms of initiative could work and engage you with 
energy reduction in those areas. 
CS: Marketing, reminders, just the odd not public service announcement type of thing 
on BBC One but just, I don’t know, just every now and then an add on TV, or on 
the radio em, probably the paper or on a website… 
LS:  Yeah and also just,… 
CS:  Just to make you think every now and then not all the time cause you just sort of 
you know, ignore it but. 
LS:  If there was money, I know we don’t have any money at the moment but if there 
was money, if you offered a financial incentive… 
CS:  Humm. 
 LIII 
LS:  Do you know what I mean, if you got like a tenner for reducing your electricity 
you know, people would do that.  They would though, they would. 
CS:  Yeah, sure 
CK: So an incentive mechanism? 
LS: Yeah, especially you know that’s the kind of the way the generations going, 
everyone’s offered incentives all the time, it’s in most careers isn’t it. 
CS:  The carrot’s dangled. 
LS:  Yeah. 
CK:  A Tesco clubcard culture? 
LS:  Yeah, that kind of thing yeah. 
CS:  Yeah. 
LS:  Where people feel like they’re getting something for not doing very much.   
CK:  Would that engage yourselves more? 
CS:  It probably would, yeah. 
LS:  Well, I prefer my dial idea… 
CS:  Especially if we can patent it. 
LS:  (Laugh) no, but I if I had that I would be like… 
CS:  Yeah. 
LS:  cause you know those Tesco things I always get I always forget to do them, so or 
I lose my card or something.  So I’m not that, I don’t know how much, or Necter 
cards stuff, we don’t really tend to do very well with that kind of stuff.   
CS:  No, not really no. 
LS: But, I do think it is obviously a really important thing, and it wouldn’t stop me 
doing it, em but something a bit more in my face probably would. 
CS:  Humm, I’m with you on that. 
LS:  Humm. 
CK:So incentives possibly, what about taxation, to increase costs, is that, we 
mentioned it in relations to flights, is it more relevant here with electricity and 
gas? 
CS:  It’s kinda penalising people with bigger houses, or other… 
LS: Not necessarily, if you’ve got an old person in a flat that has her heating on the 
whole time… 
CS:  Humm. 
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LS:  She’s probably using loads. 
CS:  That’s true.  Humm. 
LS:  I just think it’s, it’s what effect that would have on people, penalising them and 
how much people might rebel against it or get you know just… 
CS:  I suppose any sort of penalty is still very negative isn’t it? 
LS: Yeah, I just can’t see the country liking that idea, you know people feel so 
squeezed anyway don’t they that…em so I think it migh it would probably work 
but I don’t think it would make for a happy society of motivated people.   
CS:  Humm. 
CK:  And motivation is important? 
LS:  It would get lost wouldn’t it, yeah. 
CS:  Yeah. 
CK:  Ok, I wanted to touch on future generations.  If future generations were able to 
be here at the moment, how do you think they would feel about how we’re 
doing with energy reduction nationally and internationally? 
CS:  They would probably be furious, I’d imagine.   
CK:  Why so? 
CS:  Because, ok there’s lots of conspiracy theories that there isn’t global warming 
and what have you and it’s all a load of rubbish, but it’s blatantly obvious that , 
whether it’s due to carbon emissions, there is global warming whether it’s due 
to carbon emissions or not you know, there’s arguments on both sides of the 
story but yeah.  It’s kind of were not exactly doing very well in er doing 
something about it em, countries like China, India and the US basically just sort 
of saying sod off, we’re not going to agree to anything cause it’s going to cost 
us too much money, it’s not very forward looking is it.  So yeah I’d imagine 
they would be really quit angry with how we’re not dealing with it.   
CK:  Yes. 
CS:  I guess. 
CK:  Do you think the international aspect, is that something that we need? 
CS: Well yeah, cause we’re only a tiny little island, in the big scheme of things and I 
don’t know what the stats are but I imagine our consumption and our 
manufacturing and our outputs of CO2 compared to somewhere like China is 
probably just a drop in the ocean so.  Yeah it’s not, not gonna happen if only a 
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handful of countries sign up to it, it’s only going to happen I it’s a global deal I 
would imagine. 
 
-LS re-enters room- 
 
CK:  We just got onto the need for international co-operation. 
LS:  Hum.  
CK:  And China, India and America.  Is corporation something you feel is needed? 
LS:  Yeah, it’s silly for just us to do it.  Em I’m not sure how they compare with us, 
but… 
CS:  I was thinking more manufacturing than sort of households but… 
LS:  How do you mean? 
CS: Well in the carbon emissions you know somewhere like China and India their 
manufacturing would be far higher than the manufacturing emissions cause by 
UK manufacturing.  Where as household’s you know, look at India many times 
more people than us but I imagine the majority of the houses would have far less 
emissions than us… 
LS: It’s finding out where it’s applicable and in households it’s applicable whether 
it’s here or India or America, then it’s about the world isn’t it, it’s the households 
that are using too much… 
CS: Yeah, I know, I was just saying that I was coming from, coming at it from a 
manufacturing point of view. 
LS:  Ah ok. 
CK: And if there was a em if you could see some international co-operation would 
that impact on yourselves in your own home? 
CS:  For me probably yeah,  
LS: What do you mean?  If more people were doing something? 
CK:  If there was a global agreement for example to look at tackling energy 
reduction? 
LS:  Yeah, I don’t know. 
CS: Personally yeah cause it’s it feels a little bit futile I guess when you look, and you 
think about the big picture, like I say you know we’re only a small spec of an 
island and if the bigger the bigger countries in the world, aren’t really doing 
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much about it what good an I do, you know, by switching a light bulb off?  It 
kind of makes you think what’s the point in a way, but dunno.   
LS:  Humm. 
CK:  So what is it that has made you still turn that light bulb off? 
CS: Cause if everyone had that attitude then nothing would really ever happen I 
guess.   
CK:  Ok, I’ve got one more graph to show you, which ties in nicely with our 
discussion.  We discussed the small yellow segment here… 
CS:  Yeah. 
CK:  Which is the embodied emissions due to supplying you with gas.  
CS:  Yeah. 
CK:  But there are embodied emissions in everything, your cooker, food… 
CS:  Humm. 
CK:  and so on, through to the insurance services that you have. 
CS:  Right, because their offices all need powering and so on. 
CK:  Exactly. So what I would like to do is show you what your carbon footprint 
looks like if we include all of that as best we can. 
CS:  Ok. 
CK: It’s not quit as well tailored to yourselves as everything else has been but it is a 
good indication. 
CS:  Fair enough. 
CK:  All the colour codes are the same as before, but it is in tonnes of CO2 rather than 
percentages.  So here we go… 
CS:  Wow. 
CK: …electricity green, red gas, blue car, orange flights the turquoise is your savings, 
and the yellow is the embodied emissions.  Which total around 19 tonnes.  Which 
is bigger than any of the totals we’ve seen so far on it’s own. 
CS & LS:  Yeah. 
CK:  What is your first reaction to that chart? 
CS:  The first thing that springs to mind is packaging, it’s just all a waste… 
LS:  Yeah. 
CS: It’s all a waste, the packaging that you get daily and get frustrated by, and 
everything, you can’t buy stuff that’s not covered in plastic or cardboard.   
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LS:  Humm. 
CS:  And also it makes me think, living here I, actually that’s probably not part of this 
that would be the other part, just having to go out to get stuff all the time and 
not just being able to walk down to the shops.  Humm.  It’s quit scary actually.   
CK:  Do you feel any responsibility for that segment as consumers? 
CS:  Responsibility yes, but powerless to do anything about it.   
CK:  Ok why powerless? 
CS:  Because it’s hard em, as consumers an individual consumers views aren’t taken 
into consideration and it’s all sales isn’t it.  So you know yes it would be much 
nicer to go to the supermarket I think and buy things in, say buy a bunch of 
apples that are, weren’t wrapped in 5 different things but that’s how their 
marketing people have decided that they’re going to sell more of them and 
there’s nothing I can do to stop them thinking that if you see what I mean so.   
LS: Humm.  They make it difficult as well because the things that are more 
environmentally friendly are more expensive as well.   
CS:  Humm yeah.  
CK:  And does that impact your purchasing decisions? 
LS:  Yeah, of course it does, I mean if I bought everything organic you know it would 
up my shopping bill by about probably about 70 pounds I reckon.  You know 
there’s some things that I think you know it’s worth it cause they taste really nice 
and you know, but that’s I don’t I do it out of a personal taste thing rather than an 
environmental thing, cause em it’s just I just wouldn’t be able to do that. 
CS: What was it, about 18 months ago I think …. on, you know we’ve got young kids 
so you know we buy them a toy and it’s there’s so much packaging with toys it’s 
ridiculous so it’s more material in the packaging than there is in the actual toy.  A 
couple of years ago Amazon started this thing where they were trying to insist 
that people that, all their suppliers supplied he products to them in just plain 
boxes and that hasn’t taken off.  I don’t know why but it’s kind like someone 
with as much clout as them trying to do something about the packaging and failed 
so, I don’t see how it’s ever going to change. 
CK:  So do you think there is a producer responsibility in this? 
CS: Yeah, because I think it does because you can only buy what is presented to you 
in the shops, so, but like I said that’s never going to change cause why would 
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somebody cut down their packaging and risk loosing sales, it’s just not, it’s not 
going to happen unfortunately.   
CK: Ok, well that’s it really for me question wise, I think we’ve covered everything 
that I was hoping to and a bit more so, so do you have anything you would like to 
add that we haven’t discussed so far, or and questions for me? 
LS:  Just what are you going to do with your research where is it going to go? 
CK:  In terms of data and security or … 
LS:  No in terms of publications and yeah. 
CK: Yeah a couple of things em we will have some Journal publications which are 
aimed at the academic arena.  We are also hoping to put together a collection of 
our research for a book to show what we’ve done and what our thoughts are and 
to try and get beyond the academic setting.  Em and hopefully some policy 
briefing documents which go to the ministerial offices, maybe not just about the 
research findings from this project but the research findings as a whole from our 
group.  When these will be published I can’t say at the moment.   
LS:  So that will be summarised in your journal articles I guess? 
CK:  Yes we would cover some that yes. 
LS:  And implications of research? 
CK: Hopefully.  That would be the idea.  We’ve also done one or two blogs with the 
Guardian recently as a way to go beyond the normal academic publications. 
LS:  Humm. 
CK:  Does that cover it? 
LS:  Yes thank you. 
CK:  If you like I can let you know when publications become available… 
LS:  Yeah that would good, ok, thank you. 
CK: Ok well than you very much, and thank you for taking part it has been really 
helpful and it’s much appreciated. 
CS:  No problem. 
 
-TRANSCRIPT END- 
 
